Ipunoscenue 2.7 x OIHOII-II no cneyuarvnocmu 22.02.08
Memannypeuueckoe npouszsoocmeo (no udam npou3800Cmea)
(Hanpasnennocmv Memannypaus uepHbix MEemanios)

MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn

denepanbHOE TOCYAAPCTBEHHOE OF0KETHOE 00Pa30BaTENbHOE YUPEIKACHUE
BbICLIEr0 00pa30BaHuUs
«MarHuTOropcKkmii rocy 1apCTBEHHbIN TEXHUYECKUN YHUBEPCUTET
nM. I'. 1. HocoBa»
MHoronpopuIbHBINA KOJUIEHK

PABOYASI TIPOTPAMMA YUYEBHOW JUCHUIIJINHBI
OVYIL.07 XUMMUSI
«0011e00pa30BaTEJIbHOI0 IIUKJIA)

NPorpaMMbl NOATOTOBKH CIEHMAJTHCTOB CPeIHEro 3BeHa
cnenquajJbHocTH 22.02.08 MeTa/utyprudeckoe npou3BoAcTBO
(Mo BUAAM NPOU3BO/ICTBA)
(HanmpasiaeHHocTh MeTa/LIyprusi YepHbIX MeTaJ1JI0OB)

KBanudukamnus: TeXHUK

®dopma 00yueHus
ouyHas Ha 0a3e OCHOBHOIO 00LIero 00pa3oBaHUs

Marnuroropck, 2025
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Pabouas mporpamma yueOHON IUCHMIUIMHBI «XUMHS» pa3paboTaHa Ha OCHOBE TpeOOBAaHUI
@denepalibHOTO TOCYAApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpeAHEero ooiero oOpa3oBaHMUs,
YTBEPXkKJACHHOTO Tpuka3oM MuHucTepcTBa oOpa3oBaHus u Hayku Poccuiickoit @enepanuu ot «17» Mas
2012 roga Ne 413, Ha ocHOBE IMOJOKEHUN (eaeparbHON OCHOBHON 00I11I€00pa30BaTEIbHOM MPOrPaMMBbl
cpenHero oOmiero oOpa3oBaHMs, YTBEPKISHHOW Mpuka3oM MUHUCTEpCTBa MpocBenieHus Poccuiickoi
Oenepanun ot «18» mas 2023 roma Ne 371, Ha ocHOBe TpeboBaHui DeaepabHOTO rOCyIapCTBEHHOTO
00pa3oBaTEeNBHOrO CTaHJApTA IO CIEIHATBLHOCTH CpeaHero mnpodeccuoHansHoro odpasoBanus 22.02.08
Mertainypruyeckoe npou3BoACTBO (M0 BUaM MPOU3BOJCTBA), YTBEPKASHHOTO IpUKazoM MuHuCTEpCcTBa
npocBenieHus: Poccuiickoit ®denepanuu ot «25» centsadps 2023 r. Ne 718, u ¢ ydyeroM noigydaemoun
CHEIHATbHOCTH.

Opranuzanus-paspaéorunk: MaoronpodmisHbeiii  koutemkx @OI'BOY BO  «MarauTtoropckuii
rocyJapCcTBEHHbIN TexHUYeCcKUil yHuBepcurer uM. I'. . Hocosay

Paspabomuyux:
npenogaBatens oraenenus Nel «O0meo6pa3oBaTenbHOM MOATOTOBKID)
Muoronpodunbaoro komemka @I'bOY BO «MI'TY um. I.'11. HocoBa»

Anus AzatoBHa FOcynoBa

OJOBPEHO

[IpenmeTHOM KOMUCCUEN Meroanueckoit komrccuern MnK
«MaTeMaTH4eCKHX U €CTECTBEHHOHAYYHBIX

JTUCIIUILIIAH ITporoxoin Ne 3 ot «19» depans 2025r.

IIpencenarens E.C. KopriTHHKOBa
[Iporokoin Ne 5 ot «22» ssuBapst 2025r.
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1 OBIIASL XAPAKTEPUCTHKA PABOYEW TIPOTPAMMBI  YYEBHOM
TACIATLITAHBI

1.1 O6sacTh NpUMeHeHHsI TPOTPAMMBbI

PaGouast mporpamMma y4eOHON AMCHUITTUHBI «XUMUS» SIBISICTCS YaCThIO MPOTPAMMBI TTOJTOTOBKH
CIEIUAJIUCTOB CpeAHero 3BeHa Mo crenuanbHocTd 22.02.08 Metamnypruueckoe MpOU3BOACTBO (10
BHJIaM TPOU3BOACTBA). Pabovast mporpamMmma cocTaBiieHa st 09HOU GopMbl 00yUEHUSI.

1.2 Heap m MeCTO AUCHHUILUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEHHAJINCTOB
CpeJHero 3BeHa

YyeOHass AUCHUIUIMHA «XHUMHS» OTHOCHTCS K 0OIIe00pa3oBaTeIbHOMY IHKIY MPOTPaAMMBI
MOATOTOBKU CIIELUATINCTOB CPEIHEro 3BeHa M OTHocuTca K mpeameTHoi obmactu PI'OC cpennero
o011ero 00pa3oBaHUs ecmecmeeHHble HAYKU.

YpoBeHb oOcBOeHHsI y4eOHOH mucHMIUIMHBI B cooTBeTcTBUM ¢ DPI'OC cpemnero ooOmiero
oOpa3oBaHus 0a30BHIN.

OcBoeHre TUCHUILIMHBI HAPABIIEHO HA JIOCTUKEHUE CIEYIOLIUX LEeNei:

- ¢opMHpOBaHHME CHUCTEMBl XMMHYECKHX 3HAHMM KaK BaXXHEWIEH  COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIOUEBbIC MOHATHUS, (PyHIaMEeHTaIbHbIC
3aKOHBl M TEOPUM XHWMHUM, OCBOCHHUE S3bIKa HAYKH, YCBOCHHME M TOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000111eHIIT MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMIIEHUE C UCTOpUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

- (¢opMuUpOBaHWE W paA3BUTHE TMPEACTABICHUI O HAYYHBIX METOJAaX II03HAHUS BEIISCTB U
XUMHUYECKHUX PEaKIMii, HEOOXOJUMBIX AJISl IPUOOPETEHHsSI YMEHUI OPHUEHTUPOBATHCS B MHUPE BEIIECTB U
XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U MTOBCEIHEBHOMN KU3HU;

- pa3BUTHE YMEHUW M CHOCOOOB [EATEIbHOCTH, CBS3aHHBIX C HAOMIOJEHHEM U OOBICHEHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TIPaBHII 0€30IIaCHOTO OOPAIICHHSI C BEIIICCTBAMH.

VYyeOHast AUCHMILTUHA «XUMHUS» HUMEET MEXIUCUUIUIMHAPHYIO CBsI3b C 0O0IIe00pa3oBaTeIbHBIMU
yueOHBIMH JucHUIUTHHAME «Du3uKkay, «I'eorpadus», «buonorus», «MaremaTuka.

2 IJTAHUPYEMBIE PE3YJbTATHI OCBOEHUS YYEBHOM JJUCIHHUIIJIUHBI

OcBoenue coiepkaHuss y4yeOHOM JUCHHUIUIMHBI  «XUMHS»  00ECIEUMBACT  JOCTHXKECHUE
00yUaroIUMUCS CIEAYIOIINUX Pe3yIbTaTOB:
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Oo0mue u

IInanupyemsle pe3yabTaThbl 00y4eHH

npodeccuoHaJIbHbIE

JInuHoCTHBIE / MeTanpeaAMeTHbIEe IIpeameTHbIE
KOMIIeTEeHI[UHN
OK 01 Beibupars crocoObl | JIndHOCTHBIE pe3yabTaThl OCBOCHUS yueOHout | [IP62. BiageHue CcHUCTEMOW XWMHYECKHX 3HAHUH,
perieHus 3a/a4 | AUCHUIUIMHBl OTPaXKArOT TOTOBHOCTh W CIHOCOOHOCTH | KOTOpash — BKJIIOYAET: OCHOBOTOJATalolue  IMOHSTHUS
npodeccnoHanbHOM 0o0y4aromuxcsi PyKOBOJCTBOBATbCA C(HOPMUPOBAHHOM | (XMMHUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa

ACATCIIbHOCTH MPUMCHUTCIIBHO
K pa3/IM9YHbIM KOHTCKCTaM

BHYTPEHHEHN MO3UIMEN JTUYHOCTH, CUCTEMOM [IEHHOCTHBIX

OpHeHTaHHﬁ, INO3UTHUBHBIX BHYTPCHHUX Y6G)KH6HHﬁ,
COOTBCTCTBYIOIIHX TpagulIMOHHBbIM LOECHHOCTAM
pOCCHﬁCKOFO 06I_HGCTBa, pacuiupeHuc KHU3HCHHOI'O

OTIBITA W OIBITa JCATCIHLHOCTH B IMPOIECCE Pealln3alun
OCHOBHBIX HampaBlICHUI BOCIUTATEILHOU JESITEIbHOCTH,
B TOM YHCJIC B YaCTH:

TPYZAOBOT'O BOCIIUTAHUS:

JIP23. 2omosnocmb Kk mpyoy, OCO3HAHUE YEeHHOCMU
Mmacmepcmaa, mpyooniooue;

JIP24. 2omosHocmb K aKMUuGHoU
MEXHONO02UHEeCKOl U  COYUATbHOU  HANpPAGIeHHOCMU,
cnocobHocms UHUYUUPOBAMD, NIAHUPOBAMb u
CAMOCMOAMENLHO BbINOIHAMb MAKYI0 0esmelbHOCMb
JIP25. unmepec K PA3UYHBIM chepam
npogeccuonanvbHol 0esmenbHOCmuY, YMeHue Co8epulams
OCO3HAHHDI 8b100p 0yoywetl npogheccuu u
Ppeanu3o6vi8ams coOOCMEEHHbIE HCUSHEHHbIE NIAHbL,

oesamenbHoCmu

MertanpeameTHble  pe3yibTaTbl  OCBOEHUS  yuyeOHOM
JUCHUTUTMHBI OTPaXKaIoT:

8.1. Osnagenue YHUBEPCAITbHBIMHU y4eOHBIMU
MO3HABATEJbHBIMU ACHCTBUSIMMU:

a) 6a30BBIC TOTUUECKHE ICUCTBUS:

MPI. CAMOCMOAMENbHO popmynuposamp u
aKmyanuzupoeamv — npooremy,  paccmampueamsv — ee
6cecmoponne;

MP2. ycmanasniueams CywecmeeHHblll NPUHAK UTU

aroma, s-, P-, 0-3JeKTpOHHBIC OpPOMTAIM aTOMOB, WOH,

MOJIEKYJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIHLHOCTb,
CTENEHb  OKWUCICHHUS, XUMHUYECKas CBS3b, MOJb,
MOJIIpHasT Macca, MOJSPHBIA 00beM, YrIepOAHbIN

CKeJeT, (QyHKUMOHANbHAA Tpylna, pagukai, U30Mepus,

U30MEpBH, TFOMOJIOTHYECKU I psn, TOMOJIOTH,
yIJIEBOAOPOABI,  KHCIOPOA- U a30TCOJEpIKallue
COEJMHEHUs, OMOJOrMYecKM AaKTUBHBbIE  BEIECTBa
(yrmeBoabl, KHUpbI, O€JIKH), MOHOMEp, IOJHUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS,  KpUCTAIJIMYECKas  pelieTKa,  THIIbI
XUMHYECKHUX peakuui (OKHCIUTENBHO-
BOCCTAHOBUTENIbHBIE, 3K30- U  3HJIOTEPMHUYECKHE,
peakIMu HMOHHOrO OOMEHa), pPacTBOP, 3JIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI,  JJEKTPOJIUTHYECKAs  JUCCOLMALINSA,

OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTb XMMHYECKOU
peakiny, XUMUYECKOE PaBHOBECHE), TEOPHUH U 3aKOHBI
(Teopusi XUMUUYECKOTO CTPOEHHUSI OPTaHUYECKUX BEILIECTB
AM. byrneposa, Teopust 3JIEKTPOTUTUYECKOMN
Juccouranuu, nepuoanueckui 3akod .M. Menneneesna,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XUMHH,  (aKTOJIOTUYECKUE
CBEJICHUS O CBOMCTBax, COCTaBe, TMOJYYCHUU U
0e30ImacHOM HCIO0JIb30BaHUHU BaXKHCHIITHX
HEOPTraHWYECKNX M OPTaHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

ITP67. chopMHpOBAaHHOCTH YMEHHUI MPOBOJIUTH PACUETHI
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OCHOBaHUsi 0Nl CPAGHeHusl,  Kilaccugukayuu  u
00600wenus,
MP3. onpeodersmv yeau OesmenrbHOCMU, 3A0ABAMDb

napamempuvl u Kpumepuu ux 00CMUNCeHUsl;

MP4. esvisienams 3aKOHOMEPHOCMU U NPOMUBOPEUUs. 8
paccmampusaemvlx A67NEHUsX,

MP5.  enocumb  Koppekmugsbl 8  O0esImenibHOCHb,
OYeHUusamv  COOmeemcmeue  pe3yibmamos  Yeusim,
OYEHUBAMb PUCKU NOCTEOCNBULL 0esIMeIbHOCHIU

MP6. pazsusame KpeamugHoe MvlulieHUue Npu peuleHuu
JHCUBHEHHBIX NPOOIeM;

0) 0a30BbIC UCCIIEIOBATEIIbCKUE ACHCTBUA:

MP?7. é1ademv HagvlKaMU YYEOHO-UCCIE008AMENLCKOU U

NPOEKMHOU  0esAMeNbHOCMU, HABBIKAMU — pA3peuleHUs
npoonem,
MPI2. evisgnsams NPUYUHHO-CIE0CMBEHHblE C8A3U U

AKmMyanu3upoeams  3a0auy, 6bl0GUeAms 2UNOmesy ee
peuieHus, Haxooums apeymeHmol Ol 0OKA3amelbCmed
CBOUX — ymeepicOeHuU,  3a0aeamv — napamempsi U
Kpumepuu peuteHusi,

MPI3. ananuzuposamv nonyyeHHvle 6 X00e peuleHUs.
3a0auu  pe3yibmamol, KPUMUYECKU OYECHUBAMb  UX
00CMOBEPHOCMb, NPOSHOZUPOBAMb USMEHEHUE 8 HOBbIX

[0 XMMUYECKUM (OpMYJIaM U YPaBHEHUSAM XUMHUYECKHX
peakuMii ¢ HCIOJMb30BaHUEM (DU3MYECKHX BEJIHYMUH,
XapaKTepU3yIOIIUX  BEUIECTBA C  KOJWYECTBEHHOH
CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA  BEUIECTBA;  MCIOJIb30BaTh  CHUCTEMHBIE
XUMHUYECKHE 3HAHUA JUIsl [PUHATHS pPELICHUH B
KOHKPETHBIX JKA3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C
BEUIECTBAMU U UX IPUMEHEHHUEM;

VCLOBUSAX,
OK 02 Hcnonp3oBate | JInuHoCTHBIE pe3yJIbTaThl OCBOEHUS yueOHoii | [IPG6. BnajeHue OCHOBHBIMM METOJAaMH HAY4YHOTO
COBpPEMEHHBIE CPEICTBA | JUCIHUIUIMHBL OTPAa)KAalOT TOTOBHOCTh W CIIOCOOHOCTH | MO3HAHUS ~ BEUIECTB M XUMHUYECKUX  SIBICHUHN
IIOKCKa, aHanm3a U | o0yJaroImuxcss pPyKOBOJACTBOBaTbcad CPOpMHUpPOBaHHOM | (HaOmronEeHUeE, U3MEpEHHE, AKCIIEPUMEHT,
UMHTEpIpeTalMMUH(pOpMalMY | BHYTPEHHEN MO3UIUEN IMYHOCTH, CUCTEMOI LIEHHOCTHBIX | MOJEIIMPOBAHUE);

u MH(POPMALIMOHHBIE | OPUEHTALMH, TO3WTHBHBIX BHYTPEHHUX YyOexaeHu, | [IP69. chopMHpOBaHHOCTH yMEHHUS aHAJIM3UPOBATH
TEXHOJIOTUU ISl BBIMOJHEHMS | COOTBETCTBYIOLINX TpaJIuLHOHHBIM LEHHOCTSIM | XUMUYECKYI0 HH(pOpMAIMIO, MOJIyYaeMyl0 H3 Ppa3HbIX
3a1a4 npoeCCUOHATBHON | POCCUIMCKOTO  OOIIECTBa, PACHIMPEHHE HKM3HEHHOTO | HCTOYHMKOB (CpPEICTB MAaccOBOM HWHGoOpMalnu, CeTbh
JeSITeNIbHOCTH OIbITa M OMbITa JAEATEIbHOCTH B Ipoliecce peanusauuu | UHTEepHET u apyrue);

OCHOBHBIX HaHpaBJIeHI/Iﬁ BOCIIUTATEIHHOMN ACATCIIBHOCTH,
B TOM YHCJIC B 4aCTH:
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IIEHHOCTH HAyYHOTO MTO3HAHUS:
JIP32. cghopmuposannocme MUPOBO33pEHUS,
COOMBEMCMBYIOUE20 COBPEMEHHOMY VPOBHIO DA3BUMUS
HAYKU U 00ueCmeeHHOU NpaKmuku, OCHOBAHHO20 HA
ouanoze Kyivmyp, CHOCOOCMBYI0Ue20 0COHAHUIO C80e20
Mecma 8 NONUKYIbIMYPHOM Mupe;

JIP34. oco3nanue yemHOCMuU HAYYHOU OesmelbHOCMU,

20MOBHOCMb ocywecmensimo NPOEKMHYIO u
uccne008amenvbeKyo 0esimelbHOCmb UHOUBUOYANbHO U 8
epynne;

MertanpeameTHble  pe3yibTaThl  OCBOGHUS  y4eOHOMU
JUCITUTUIMHBI OTPAXKAIOT:

8.1. OBnanenue YHUBEpCaIbHBIMU yueOHBIMU
MO3HABATEIILHBIMU JICHCTBUSAMMU:

B) pabota ¢ uHpopMaIuei:

MP21. erademv Hasvikamu noayueHus ungopmayuu u3
UCTMOYHUKO8  pPA3HBIX — MUNOB,  CAMOCMOAMENIbHO
ocywecmenams  NOUCK, aHAIU3, CUCeMamu3ayuro u
uHmepnpemayuio UHGOpMayuu pasiudHelX 6U008 U hopm
npeocmasieHus;

MP22. cozoasamb meKxcmvl 8 pa3IudHbIX hopmamax ¢
Vuemom Ha3HauveHus: uHgopmayuu u yeneoul ayoumopuu,
8bl0UPAsL  ONMUMANBLHYIO  (POPpMY  NpeoCmasieHus u
suzyanu3ayuUU;

MP23. oyenusamv 00cmogepHoCmb, J1e2UMUMHOCHb
ungopmayuu, ee coomgemcmeue npagobiM U MOPAIbHO-
IMUYECKUM HOPMAM,

[InmanupoBath
peann30BbIBaTh  COOCTBEHHOE
npodeccuoHanbHOe
JMYHOCTHOE
MPEIIPUHIMATETCKYIO
JeSITeTbHOCTD
po¢eCCHOHATBHON

JInuHoCTHBIE pe3yNbTaThl OCBOECHUS yueOHOI
JUCLUIUIMHBL  OTPaXalOT TOTOBHOCTH M CIIOCOOHOCTH
0o0y4aromuxcsi pyKOBOJCTBOBAThCS  C(HOPMUPOBAHHON
BHYTPEHHEN MO3UIMEN TUYHOCTH, CUCTEMON IEHHOCTHBIX
OpUEHTAlNi, TO3UTUBHBIX BHYTPEHHUX YOE€XKIECHUH,
COOTBETCTBYIOILIUX TpaJuLHOHHBIM LIEHHOCTSIM
pOCCHMCKOro  OO0IeCTBa, pACHIMPEHHE KHU3HEHHOTO
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XUMHYECKOH

JIMYHOCTH, rpaMOTHOCTH,




UCTIONIB30BATh  3HAHUS MO
npaBoBO W (PUHAHCOBOM
IPAaMOTHOCTH B  Pa3JIMYHBIX

JKN3HCHHBIX CUTYyallUdX

OTbITa U OMbITa JEATEIHLHOCTU B IMPOLIECCE pealu3aluu
OCHOBHBIX HAIPaBJICHUI BOCIUTATEIbHON JCSITEIBHOCTH,
B TOM YHCJIE B YaCTH:

JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

JIPI2. cghopmuposannocms HpaABCMEEHHO20 CO3HAHUS,
9MUYECKO20 NOBEOCHUS,

JIP13.  cnocobHocmbv  oyenusamv — cumyayuro U
NPUHUMAMb  OCO3HAHHbIE DPeuleHUsl, OPUEHMUPYACL HA
MOPATIbHO-HPABCMBEHHbIE HOPMbL U YEHHOCMU,

JIP26. 2omosHocmb U CnOCOOHOCHb K 00pPA308aHUI0 U
CamMoo0paz08anuI0 Ha NPOMANCEHUU BCell HCUSHU,

MertamnpenMeTHble  pe3yibTaThl  OCBOCHHS  y4eOHOI
JMCIUILIHHBI OTPAXKAIOT:

8.1. OBnanenue YHUBEPCATbHBIMU y4eOHBIMU
II03HABATEIbHBIMU JICHCTBUSIMU:

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUA:

MPI11. cmasumv u Qopmyruposams co6CMEeHHbIE

3a0auu 68  00pPA308AMENbHOU  OesAMeNbHOCMU U

HCUSHEHHbLX cumyayusix,

8.3. OBnaneHue yHUBEPCAIbHBIMU PETYJIATUBHBIMU
NEUCTBUSIMU:

a) CaMOOpraHu3aLus:

MP38. CAMOCMOoAMeENbHO ocywecmenimo

NO3HABAMENILHYIO 0esIMelbHOCMb, B8blA6IAMmb Npoodembl,
cmasums U QopmMyauposams cobCmeeHHbvle 3a0ayu 8
00paz06amenvHoll  0eAMEeNbHOCMU U HCUSHEHHBIX
cumyayusx;

MP39. camocmosmenvHo cocmaeiimes NIAH pPeuleHus
npoonremMvl ¢ Yy4emom — UMEIOWUXCL  pecypcos,
CcOOCMBEHHBIX BO3MONHCHOCIEL U NPEONOYMEHUN,

0) CaMOKOHTPOJIb!

MP46. er1adems Hagblkamu NO3HABAMENbHOU peghieKcuu
Kax 0CO3HAHUSL cogepuiaembvix oeticmeuti u
MBICTUMENLHLIX ~ NPOYeccos,  UX  pe3yiomamos u

3JI0pOBBIO U IPUPOJIHOM cperie;

[1PG3. c(hOpMHUPOBAHHOCTH yMEHUI BBISIBIIATD
XapakTepHble MPU3HAKU M B3aUMOCBS3b HM3YyYEHHBIX
MOHITHI, TPUMEHATH COOTBETCTBYIOIIUE MOHSITHS IPHU
ONMHMCAHUU CTPOCHUS M CBOMCTB HEOPraHUYECKUX U
OpPTaHWYECKUX BEIIECTB M WX IPEBPAIICHUN; BBISBISATH
B3aMMOCBSA3b XHMHUYECKUX 3HAHUW C MOHATHIAMH U
MPEACTABICHUSIMU IPYTUX €CTECTBCHHOHAYYHBIX
MPEIMETOB;

[TPG8 cdopMUPOBAHHOCTh YMEHHWH IUIAHUPOBAThH U
BBIMIOJHATh XMUMHYECKUN SKCIEPUMEHT (IIPEeBpAILCHUS
OpraHWYEeCKUX BEIIECTB MNpPH HArpeBaHUH, MOJyYCHHE
STHJIEHA U U3YYECHHE €ro CBOMCTB, Ka4eCTBEHHBIE
peakiuy Ha ajdbACTUJIbI, KpaxMall, YKCYCHYIO KHUCIOTY;
JneHaTypauust O€JIKOB TMPU HAarpeBaHWM, I[BETHBIC
peakiuu OeIKOB; MPOBOIUTEH PEAKIIMA MOHHOTO OOMEHA,
OTIpEIeNATh CpPeAYy BOJHBIX PACTBOPOB, KaueCTBEHHBIE
peakuu Ha cynbdar-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHHUS; PeliaTh dKCICPUMEHTAIBHBIC 3aa9u
no teMaM "Metamnel" u "Hemerannsl") B COOTBETCTBUU
C TIpaBUJIAMHU TEXHHUKH 0E€30MacHOCTH MpU OOpaIieHUuu C
BelleCTBAMH ¥ J1a0OpaTOPHBIM  OOOPYIOBAHUEM;
MPEACTABIIATh PE3yJbTaThl XUMHUYECKOTO KCIIEPUMEHTA
B (hopme 3amucu ypaBHEHHI COOTBETCTBYIOIINX PEAKIUIl
u  (opMynmHpoBaTh BBIBOJBI HAa  OCHOBE  3THX
pe3yIbTaToB;
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OCHOGAHUUL,

OK 04 D¢ dexTrBHO
B3aMMOJICHCTBOBATh u
paboTaTh B KOJUIGKTHBE W
KOMaHJ1e

MeranpeameTHble  pe3yJbTaTbl  OCBOCHUS
JTUCIUTIIIMHBI OTPaXKAKOT:

8.2. OBiajeHUE YHHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHasl I€SITEIbHOCTD:

MP33. npunumamov yeiu cOBMECMHOU OesmelbHOCMU,
OpP2aHU308b16aMb U KOOPOUHUPOBAMb O€UCMBUs No ee
00CMUIICEHUIO. cocmaenamo naau oelicmeuil,
pacnpedenams poau ¢ Y4emom MHEHUl YUACMHUKO8

00cyocoamnv pe3yibmamvl COBMeCmHOU pabombl,

yueOHOM

[TPG5. cdopMUPOBAHHOCTh YMEHHH YyCTaHABIUBATH
MPUHANIC)KHOCTh ~ WM3YYECHHBIX  HEOPraHUYEeCKUX U
OpPraHMYECKHX BEUIECTB K OIPEIACICHHBIM KiaccaM H
rpymnmnam COEJAMHEHUM, XapaKTepU30BaTh MX COCTaB U
BOKHENIIME CBOMCTBA; OINPENCIATh BUJBl XUMHUYECKUX
cBs3ell  (KOBaJeHTHas, HMOHHAs,  MeTaJuIMYecKas,
BOJIOpO/AHAs), TUIMBl  KPUCTALUIMUECKUX  PEIIETOK
BEIIIECTB; KIACCU(PUIIUPOBATH XMMHUYECKHE PEAKIINH;

OK 05 OcyuiecTBasITh YyCTHYIO
u MUCEMEHHYIO
KOMMYHHKAIUIO Ha
roCyJ1apCTBEHHOM SI3BIKE
Poccuiickoit  ®denpepanuum ¢
y4ETOM ocoOeHHOCTeH
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

JInunocTHbIE pe3ynbpTaTel OCBOECHUA yueOHoI
JMCUUIUIMHBL  OTPAXAalOT TOTOBHOCTH M CIIOCOOHOCTH
00y4aromuxcsi PYKOBOACTBOBAThCA CPOPMHUPOBAHHOU
BHYTPEHHEH MMO3UINEH TMYHOCTH, CUCTEMOM IEHHOCTHBIX

OpUEHTAINM, TO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIINX TpaJAULIUOHHBIM LIEHHOCTAM
pOCCHUICKOro  O0IeCTBA, PACUIMPEHUE KUZHEHHOTO

OIIbITa W OIIbITa ACATCIIBHOCTHU B IPOLIECCE PCain3aluu
OCHOBHBIX HaHpaBJICHI/IfI BOCITMTATSIbHOU JACATCIIBHOCTH,
B TOM YMCJIC B 4aCTHU:

9CTCTHYCCKOI'O BOCIIUTAHUA:

JIP16. scmemuueckoe oOmHOUleHUe K MUpy, 6KIOUAS
acmemuxy — ovima, HAYYHO20 U MEXHU4ecKo2o
meopuecmsa, cnopma, mpyoa U  0OWECMBEHHbIX
OMHOWEHUU,

JIP17. cnocobHocmb 60CNpUHUMAMb PA3IUdHble BUObL
UcKyccmea, mpaouyuu u meopuecmeo c60e20 U Opyaux
Hapooos, owpywams  IMOYUOHANbHOE  B030€liCmBue
uckyccmea,

JIP18. ybescoenHocms 6 3HAyuUMOCmu O/ TUYHOCTU U
obujecmea ome4ecmeeHHo20 U MUPOBO2O UCKYCCMEd,
IMHUYECKUX  KVIbMYPHBIX  MPaouyutl U  HApoOHO20
meopuecmaa,

[1P64. chopmHupOBaHHOCTE YMEHHH  HUCIOJIH30BaTh
HAaUMEHOBAHMUS XUMHYECKHUX COeIMHEHU N
MEXIYHAPOJAHOTO COI03a TEOPETUUYECKON M MPUKIAIHON
XUMHH U TPUBUAIbHBIC HAa3BaHHs BAKHEHIINX BEIIECTB
(oTHICH, aleTWiieH, MMIepuH, (eHol, (GopMalbaeru/,
YKCYCHasl KUCJOTa, TJIMIWH, YrapHbIA a3, YrIeKUCIbII
ra3, aMMHaK, raiieHas H3BECTb, HeETallleHas W3BECTh,
MUThEBAsE cofa W JIPYTUX), COCTAaBIATH (HOPMYIBI
HEOPTraHUYECKNX W OPTraHWYECKUX BEIIECTB, YPABHECHHS
XUMHUECKUX  peakiuii, OOBSICHATH WX  CMBICI,
MOATBEPKIIATh XapaKTEpPHbIE XUMHUYECKHE CBOWMCTBA
BEILIECTB  COOTBETCTBYIOIIMMH  3KCHEPUMEHTaAMH U
3aMUCAMHU YPABHEHUN XUMUYECKUX PEAKIINIA;
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JIP19. comosrHocmb K camosulpaiceHuro 8 pasuvlx UOAX

uckyccmea, cmpemienue — NposAeIAmb  Kayecmed
MBOPUECKOU TUYHOCU;
MertanpeameTnble  pe3yibTaThl  OCBOEHUS  y4yeOHOMU

JUCHHUILTUHBI OTPaXKAIOT:

8.2. OBnazeHrue YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMU
JICUCTBUSIMU:

a) oOmieHue:

MP26. ocymiecTBisITh KOMMYHUKAIIMK BO BceX cdepax
KU3HU;

MP28. BianeTh pa3MYHBIMH CIIOCOOaMU OOINEHUS U
B3aMMO/ICICTBUS;

MP30. pa3BepHYTO W JIOTUYHO H3Jaratb CBOIO TOYKY
3pEHUS C HUCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

OK 06 [IposiBsTh
IPaKJaHCKO-TTATPUOTUYECKYIO
MO3UIINIO, JEMOHCTPUPOBATh
OCO3HAHHOE TIOBEJICHHE Ha
OCHOBE TPAIUITMOHHBIX
POCCHIICKHX JTyXOBHO-
HPABCTBEHHBIX I[EHHOCTEH, B
TOM  YUCI€ C  Y4YETOM
rapMOHU3AIUN
MEKHAIIMOHAJIbHBIX u
MEXPEJIUTHO3HBIX
OTHOIIICHUH,
CTaHIapTHI
AHTUKOPPYIMLUOHHOTO
MTOBEICHUS

OPpUMCHATH

JInuHoCcTHBIE pe3yJbTaThl OCBOEHUS yueOHOMI
JUCLUIUIMHBL  OTPaKalOT TOTOBHOCTH U CIIOCOOHOCTH
o0y4aroIuxcss PyKOBOACTBOBaTbCA CHOPMHUPOBAHHOU
BHYTPEHHEN MO3ULMEN TUYHOCTH, CUCTEMON IEHHOCTHBIX

OpUEHTAlNM, TO3UTUBHBIX BHYTPEHHUX YOE€XKIECHUH,
COOTBETCTBYIOIINX TpaAULIUOHHBIM LIEHHOCTAM
poccuiickoro  oOmiecTBa, pacIIUPEHUE  KU3HEHHOIO

ONbITa U OMNbITA JEATEIBHOCTH B IPOLIECCE pean3aliu
OCHOBHBIX HAIPaBJICHUI BOCIHUTATEILHON JCSITEIBHOCTH,
B TOM YHCJIE B YAaCTH:

TPaKIaHCKOTO BOCTIUTAHUSI:

JIP2. oco3nanue ceoux KOHCMUMYYUOHHBIX Npas U
00s13aHHOCMEl, YBACEeHUe 3AKOHA U NPABONOPAOKA,

JIP3.  npunamue  mpaouyuoOHHbIX  HAYUOHAILHDBIX,
obweuenoseuecKux 2YMAHUCMUYEeCKUX u
0eMOKpamu4eckux yeHHocmeli,

JIP5. 2omosnocmb 6ecmu cOBMeCMHYI0 0esimelbHOCIb 8
uUHmMepecax 2pancoaHcKo20 oowecmad, y4acmeosams 6
camoynpasienuu 8 001eodpazoeamesbHOl 0peaHu3ayUu

[TPG9. cdopMHUPOBAHHOCT, YMEHHUS AaHAIU3UPOBATh
XUMHUYECKYI0 HH(OpMAILNIO, TOIYyYaeMyl M3 pPa3HBIX
HMCTOYHHKOB (CpeICTB MaccoBOM uWH(MOpMAIUU, CETh
WuTepHeT u npyrue);
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U 0emcKO-IOHOULECKUX OP2AHUZAYUSX,

JIP9. yennocmnoe omHouwieHue K 20Cy0apCcmeeHHbIM
CUMBONIAM, UCMOPUYECKOMY U HNPUPOOHOMY HACIeOuro,
NAMAMHUKAM, mpaouyusam Hapooos Poccuu,
docmudiceHuam Poccuu 6 Hayke, uckyccmee, cnopme,
MEeXHON02UAX U MpPYoe;

OK 07 ConeiicTBOBaThH
COXPAaHEHHMIO  OKpY)KaroIei
Cpelbl, pecypcocOepekeHuIo,
IIPUMEHSITh 3HAHUS 00
W3MEHEHUU KIIuMaTa,
IIPUHIAIIBI OepeKIIMBOTO
MpOM3BOACTBA, 3P (HEKTUBHO

JIENCTBOBATh B YPE3BbIYANHBIX
CUTyaLUsAX

JIMgyHOCTHBIE pe3yabTaThl OCBOCHUS yaeOHOI
JTUCITUIUIMHBL  OTPAKAIOT TOTOBHOCTh U CIIOCOOHOCTH
00y4Jaromuxcsi PyKOBOJCTBOBAThCS  C(HOPMHUPOBAHHON
BHYTPEHHEN MO3UIMEN TUYHOCTH, CUCTEMOMN IEHHOCTHBIX

OpHeHTaHHﬁ, INO3UTHUBHBIX BHYTPCHHUX Y6G)KH6HHﬁ,
COOTBCTCTBYIOIIHX TpagulIMOHHBIM LOECHHOCTAM
pOCCHﬁCKOFO 06I_HGCTBa, pacuiupeHuc KHU3HCHHOI'O

OTBITa W OMBITAa JESITEIBHOCTH B IPOIECCE peaH3aluu
OCHOBHBIX HampaBlICHUI BOCIUTATEIHLHOU JAESITENbHOCTH,
B TOM YHCJIC B YACTH:

HKOJIOTUYECKOT0 BOCIIUTAHUS:

JIP28. nnanuposanue u ocywecmenenue Oeucmeull 6
oKpydcaroujeli  cpede HA  OCHO8e  3HAHUA  yelel
YCmMOU4U8020 pazeumusl 4eioseyecmad;

JIP29. axmusHnoe Henpusmue oOeticmeutl, NPUHOCAUUX
8peo oKpydcaroujeli cpeoe;

MertanpeameTHble  pe3yibTaThl  OCBOEHUS  yueOHOMU
JUCITUTUIAHBI OTPAXKAIOT:

8.1. OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MO3HABATCIILHBIMU JICHCTBUSAMHU:

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

MPI16. ocywecmenams  YeleHANPAGIeHHbIl — NOUCK
nepeHoca  cpeocmeé U Cnocobog  Oelicmeus 8

npogheccuonHanvbHyo cpeoy;

8.2. OBnaseHWe yHHUBEPCAIbHBIMU  PETYISTHBHBIMU
NEUCTBUSIMU:

0) CaMOKOHTPOJIb:

MP45. 0asamb oyeHKy HOBbIM CUMYAYUIM, BHOCUMD

I[IP610. chopmMupoBaHHOCTH yYMEHHH  COONIOAATH
IpaBujia KOJIOTUYECKU Ie1eco00pa3HOro MOBEIACHUS B
OBITY W TPYAOBOH JEATEIHHOCTH B IIENSAX COXPaHCHUS
CBOETrO 3JI0pOBbSl U OKPYXKAlOLIEH NPUPOAHOU CpEIbI;
YUUTHIBATh  OMACHOCTh  BO3JICHCTBHS HAa  JKUBBIC
OpPraHu3MBbI OIpPEJEICHHBIX BEIIECTB, MOHUMAsi CMBICI
nokasareJsi peIeIbHOM JOMyCTUMON KOHIICHTPAIIUH;
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KOppeKmuebul 8 desimenibHOCb, oyeHusamv

coomeemcmeue pe3yibmamos Yeam,
OK 08 Ucnonb3oBathk | JInuHOCTHBIE pe3yabTaThl OCBOCHUS yaeOnoi | [TPO1. c(hOopMUPOBAHHOCTH MPEICTaBICHUM: 0
CpeIcTBa (u3HYeCKOl | JUCHMIUTUHBI OTPAXKAIOT TOTOBHOCTh W CIIOCOOHOCTH | XUMHYECKOW  COCTaBISIONIEH  €CTeCTBEHHOHAYYHOUH

KYJIbTYPbl JJIi COXPAHEHUS U

YKPEIUICHUS

3I0pOBbsI B

00ydJaronmxcsi PyKOBOJCTBOBAaThCS  CPOPMUPOBAHHOM
BHYTPEHHEN MO3UIMEN TUYHOCTH, CUCTEMOM IEHHOCTHBIX

KApTUHBl MHpA, POJM XMMHHM B IIO3HAHUU SIBICHUH
npuposl, B (OPMHUPOBAHMHM MBIIUICHUS M KYJIbTYpHI

npouecce NpodeCcCUOHATBHON | OpUEHTALUN, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH, | IMYHOCTH, €€  (YHKIUMOHAIBHOM  IPaMOTHOCTH,
JESTEIbHOCTH U MOJJIEPKAHUS | COOTBETCTBYIOLIUX TpaJuLHOHHBIM LUEHHOCTSIM | HEOOXOAMMOM JUIsi pEHICHUs NPAKTHYECKUX 3ajad |
HE00X0IUMOTO YPOBHS | POCCUHCKOTO  OOIIECTBa, pacHIMPEHUE >KU3HEHHOIO | SKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOLICHHS K CBOEMY
busnueckoi OIbITa U OMbITA JEATEIbHOCTU B IPOLIECCE PeAM3alliU | 310pPOBbIO U IPUPOJIHON Ccpene;
MOJAITOTOBJICHHOCTH OCHOBHBIX HampaBleHUI BocnuTarensHOU AestensHoctd, | [IP610.  chopmupoBaHHOCTH  yMeHUU  COONIOAATH
B TOM YHCJIE B YaCTH: [IpaBWJIa HKOJIOTMUYECKU 1€1eco00pa3HOro MOBEACHUS B
(bu3UYECKOro BOCIIUTAHUS: ObITY M TPYAOBOH NEATEIBHOCTH B IENIAX COXPAaHEHHS
JIP20. cghopmuposannocms 300p060o2o u 0e30nacHo2o | CBOECTO 3JI0POBbSl U OKPYXKAIOIIEH MPHPOTHONW CPEIbl;
00paza Hcuznu, OMeemcmeeHH020 OMHOUeHUs K C80eMy | YUUTHIBATh ~ OMACHOCTh  BO3ACHCTBHS Ha  JKHUBBIC
300p086bI0; OpraHU3Mbl OIPEIEICHHBIX BELIECTB, IMOHUMAsi CMBICI
JIP22. axmusnoe Henpusmue 6peoHbIX NpUblyeK U UHbIX | TIOKa3aTeNsl MpeaesIbHOW JONMYCTUMON KOHIIEHTPAIUH;
¢dopm npuuunenus epeoa Quzuueckomy u ncuxuuveckomy | [IP611. ana  oOydarommxcss ¢ OTpaHUYCHHBIMHU
300p086b10; BO3MOYKHOCTSIMH 3/10pOBbsI: C(HOPMUPOBAHHOCTh YMEHUS
MPUMEHATHh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJax
MTO3HAHMSI BEIIECTB M XUMHUUECKHUX SIBICHUII;
OK 09 [Tonws3oBatbest | MertanpeaMeTHbIe  pe3yabTaThl  OocBOoeHHs  yueOHoU | [IP612. nns cienmbix ¥ CIa0OBUASIIMX OOYYarOIIUXCS:
npodeccnoHanbHOM JUCUHUIIIIMHBI OTPaXKAIOT: c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh pelbedHO
JTOKYMEHTaluen Ha | 8.1. Osnanenue YHUBEPCAITbHBIMU y4eOHBIMU | TOYEUHYIO cUcTeMy oOo3HaueHuit JI. bpaitns nms 3anucu
rocyaapCTBEHHOM U | IO3HABATEIbHBIMU JICUCTBUSIMU: XUMHUYECKUX POPMYI;

HHOCTpPaHHOM A3bIKaXx.

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
MP?7. érademv HagvlKaMU Y4eOHO-UCCIE008AMENLCKOU U

NPOEKMHOU  0esiMmeNbHOCMU, HABbIKAMU — PA3PeUleHUsl
npoonem;

MPS. cnocobHocm u 20MOBHOCMb K
CAMOCMOAMENLHOMY —~ NOUCKY — Memo008  peuleHus

APAKMUYecKux 3a0ay, NPUMEHEeHUI0 PA3IUYHbIX Memo0os
NO3HAHUA,
MP9. osnaodenue eudamu OesmerbHOCMU NO NOJYUEHUIO
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HOB020 3HAHUS, €20 UHmepnpemayuu, npeodpa’08anHuo u
NPUMEHEHUIO 8 PA3IUYHBIX YUeOHbIX CUMYAYUsX, 8 Mom
yuycne npu co30aHuU Y4eOHbIX U COYUAIbHBIX NPOEKMO8,
MPI0. ¢opmuposanue HayuHo2o muna MulULIeHUS,
6la0eHue  HAYYyHOU  mepMuHono2uel,  KI4esblMu
NOHAMUAMU U MEMOOAMU,
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3 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUATILIIMHBI

3.1 O6beM yueOHOM AUCUUIIUHBI M BBl Y4e0HOM padoThl

B 1.4. B hopme
Bun yaeOHOM paboThI O0bem B yacax MIPaKTUYECKON
MIOJITOTOBKU
O06beM 00pa3oBaTeNbLHON MPOTrpaMMbl YIeOHOM 148 32
JMCIUATUTHHBI
OcHoBHOE coep:KkaHue 102 0
TEOpPETUYECKOE 00YUCHUE 50 0
MPAKTUYCCKHUE 3aHSATHSI 48 0
4 0
nabopaTopHbIC 3aHATHS
IIpodeccuonanbHO-OpHEHTHPOBAHHOE COlePKAHHE 46 32
(conepskaHue MPUKJIATHOTO MOTYJIsT)
TEOPETHUECKOE 00yUueHue 14 0
0 0
MPAKTUYCCKHUE 3aHATHSI
32 32

na60paT0pHHe 3aHATUA

[TpomesxyTounas arrectanus ough@epeHyuposantviii 3auem




3.2 TemaTu4eckuii MJIaH M co/lepKaHUE Y4eOHOM TN CIUTIIMHbBI

Oo0beM, akaa. 4/ B
TOM YHCJIE B

HaumeHoBaHue pa3iesioB U Conep:xkanue yuyeOHOro marepuajia u Ggopmsl opMme
TeM b OpFal:lH3allI/II/IyI[EHTEJILHOCTI/Ipoﬁy‘laloil/II;CH npa:cbnfqecxoﬁ Koz OK Kon ITP, JIP, MP,
MOJATrO0TOBKH,
aKaa. 4
1 2 3
PA3JIEJI 1 OPTAHUYECKAS XUMUSI 30/8
Tema 1.1 JunaKkTuyeckne eMHNIbI, COIePKAHUE 2/0
TeopeTnyeckue 0CHOBBI [Ipeamer opraHWYecKOW XHMHH: €€ BO3HHKHOBEHUEC, 2/0 OK 01,0K I1P62, T1PG9,JIP3,
OpPraHuYecKOi XUMHHU pa3BUTHE W 3HAYCHHE B IMOJYYCHUU HOBBIX BEIIECTB H 02,0K 03,0K | JIPS, JIP9, JIP12,
maTtepuaioB. CTpykTypHbIe (OPMYIJIBI OpPraHUYECKUX 04,0K 05,0K JIP13,JIP16,
BeIeCTB. ['omoiiorusi, n3omMepus. XuMUYECKasi CBSI3b B 06, JIP17, JIP18,
OpPraHMYEeCKUX COCAUHEHMSIX - OJMHAPHBIE U KpPATHbBIC JIP19, JIP23,
CBSI3H. [IpencraBienue 0 KJIAaCCU(UKAINN JIP24, JIP25,
OopraHMyeckux BemiecTB. HoMeHkiatypa opraHu4yeckux JIP26, JIP32,
coequHEHUN (cucreMaruyeckas) M TPUBHAJbHBIE JIP34
Ha3BaHUS  BAXHEWIIMX  NPEACTABUTENIEW  KIIACCOB MP1,MP2,MP3,M
OPraHUYEeCKHX BEIIECTB. P21
Tema 1.2 JIniakTHuYecKue eMHUIbI, COIePKAHUE 10/2
Yriaesoaopoanl. AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKHH PpsiI. 1/0 OK 01, OK 02, | ITP61,I1P62,I1PG3,
MertaH ¥ 3TaH - NPOCTEUIINE MTPEACTABUTENN AJKAHOB: OK 03, OK 04, | I1P64,I1P69,I1P01
bu3ndeckue W XUMHUYECKHE CBOWCTBA  (peakiuu OK 05, OK 0,ITP612.
3aMeIleHUs] U TOpPEHHUs), HaXOXKJACHHWE B TPUPOJIE, 06,0K 07,0K | JIP20,JIP22,JIP25,
MOJYyYECHHUE U TPUMEHEHHUE. 08,0K 09 JIP29,JIP32,JIP34

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKHH psi.
OTuneH ¥ NpONWIEH - NPOCTEMIINE MPEACTABUTENH

AJIKCHOB.: (1)I/ISI/ILI€CKI/IG nu XUMHUYCCKHEC CBOI\/'ICTBa
(peakuuu THJIPUPOBAHUS, raJIOTeHUPOBAHUS,
TUIpaTalny, OKUCJICHUA 51 MOJIUMEPU3AIIIH),
MOJIyYEHHE U IPUMEHEHHUE.

Ankanuensl: Oyraamesn-1,3 wu MertunOyramueH-1,3:

CTPOEHUE, BAXKHEHIITNE XUMUYECKHE CBOMCTBA (peakius

MP1,MP2,MP3,M

P4,MP7,MP8,MP9

MP10,MP11,MP1
2




nonuMepusanun). [lonydenrne CHHTETHUECKOTO KaydyKa

U PE3UHBI.

AJNKMHBI:  CcOCTaB M OCOOCHHOCTH  CTPOEHHS,
FOMOJIOTMUECKUN  psAA. ANeTWieH - NpOoCTeUIIuit
IIPEICTaBUTEIND QJIKMHOB: COCTaB, CTpOEHHE,
¢u3uueckue M XMMHUYECKHE CBOMCTBAa  (peakiuu
TUAPUPOBAHUSA, raJIOT€HUPOBAHUS, rUpaTalyy,

TOpPEHUS), IOJIyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, crpoeHue, Qu3MuecKue u
XUMHYECKHE CBOMCTBa (peaklUMM TaJOT€HUPOBAaHUS U
HUTPOBAHUS), OJIYyYEHUE U IPUMEHEeHHe. TOKCUYHOCTb
apeHoB. ['eHeTnueckas CBSI3b MEXIY YIJI€BOJIOPOAAMH,
HNPUHAAISKAMMU K Pa3IMYHbIM KJIaccaMm.

IIpupoaHbIE HCTOYHUKH YIVIEBOLOPOIOB. lIpupoansiii
ra3 M ImomyTHble He(pTsHble Ta3bl. Hedtr u ee
npoucxoxaeane. CrocoObl  mepepadoTku  HePTH:
NEPEroHKa, KPEeKUHI' (TepMUYECKUH, KaTaJIUTUYECKH),
nupoau3.  Ilpogykter  mepepaboTku  HedTH, UX
IPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KameHHbIH
YTOJIb ¥ IPOJYKTHI €r0 NMepepadboTKH.

IIpodeccnoHanbHO-0OPHEHTHPOBAHHOE COCP/KAHME 1/0

[IpenenbHbIE YriIeBOAOPObI (AJIKaHBI M LIUKIOAIKAHBI). 1/0 OK 03 I1PG1, I1PG3,

I'openne MeraHa Kak OJUH M3 OCHOBHBIX MCTOYHHMKOB JIP12, JIP13,

TelJa B TMPOMBIIUICHHOCTH U ObiTy. (CBOICTBa JIP26, MP11,

IIPUPOJHBIX YIIEBOAOPOAOB, HAXOXKIECHHUE B IIPUPOJE U MP38, MP39,

IIPUMEHEHHE aJIKaHOB; MP46

HenpenenbHble (ajakeHbl, aJKUHBI M aJKaJAUEHBI) U

apoMaTHYeCKHe YIJIeBOJOpobl. l'opeHue areruieHa

KaK HMCTOYHUK BBICOKOTEMIEPATYPHOTO IIAMEHHM [UIS

CBapKH M PE3KU METAJUIOB.

B TOM u4mciae mnpakTHYecKMX H J1a00paTOPHBIX 8/2

3aHATHH

[Ipaktuueckoe 3ausatue Ne 1. Ilonmyuenue stuneHa u 2/0 OK 01, OK 02, I1P66, ITPG9,

M3y4YEHHE €r0 CBOMCTB OK 03, OK 04, I1P610,
OK 05, OK 06 JIP16, JIP23,




JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

[Ipaktnueckoe 3anstue Ne 2. CocraBieHHE HA3BaHUN
YIIIEBOJOPOJIOB 10 opMysiaM ¥ Ha3BaHusM. Perienue
pacu€THBIX 3a7a4d Ha onpenereHue o0bEMa, KOIMYecTBa
MCXO/IHOTO BEIlIECTBA

2/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P66, T1P6Y,
TIP610,
JIP16, JIP23,
JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

[Ipaktuueckoe 3anarue Ne3. Pemenue 1enodex
IIPEBpallCHU HAa TEHETUYECKYI0  CBS3b  MEXKAY
KJIaCCAMM YIJIEBOAOPOJOB. Pemenune pacdeTHBIX 3a1ad
10 YPAaBHEHUSAM PEaKIUH C Y4aCTUEM YTIIE€BOLOPOIOB.

2/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P66, T1PGY,
TP610,
JIP16, JIP23,
JIP25,
JIP28,JTP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

IIpodeccHnoOHATBHO-OPHEHTHPOBAHHOE COACPKAHUE

2/2

Jlabopatoproe 3anstue Nel. VYrmeBomopombl W HX
MPUPOIHBIE UCTOUHUKH

212

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P63, TIP65,
T1P66, TIPGS,
TP610, TIP611,
TP612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,




MP21, MP30,

MP33, MP46
Tema 1.3 JuaaKkTu4yecKkne eTMHUIbI, COIepPKAHUE 8/2

opff:ﬁzggﬁggiigr;}ﬁﬁ;ﬂ. [IpenenbHble  OIHOATOMHBIE CHOUPTHL. MeTaHon U 2/0 OK 01, OK 02, I1Po61, ITP62,
OTaHON: CTPOCHUE, (PUINYSCKUE H  XUMHUYCCKHE OK 03, OK 04, I1P63, I1P64,
CBOMCTBa (peakIMW C aKTUBHBIMH  MeETaJlJIaMH, OK 05, OK 06, I1P69, ITP610,
raJIor€HOBOJIOPOAAMH, TOpEHHE), IIPUMEHEHUE. OK 07, OK 08, I1P612.
Bonopoansie CBA3M MEXAYy MOJEKYJIaMH CIIHPTOB. OK 09 JIP20,
JelicTBME METaHOJIa M 3TAHOJIA HA OPraHM3M YEJIOBEKa. JIP22,JIP25,
MHOroaroMHble COUPThL. DTUIEHIIMKOIb U TJIULEPUH: JIP29,J1P32, JIP34
CTpoeHHE, (HU3UYECKHEe ¢ XUMHUYECKHE CBOWCTBA MP1, MP2, MP3,
(B3aMMOJIeiCTBHE  CO  IICJIOYHBIMH  METaJJIaMH, MP4, MP7, MPS,
KaueCTBEHHAsl peakuuss Ha MHOTOAaTOMHBIE CIIUPTHI). MP9, MP10,
[elictBue Ha opraHusMm 4enoBeka. [IpumeHneHue MPI11, MP12

[JIMLEPUHA U STHIICHTJIUKOJIS.
@deHosl:  CTpPOEHHE  MOJEKYJbl,
XUMUYECKHE  CBOMCTBA.
[TpumeHnenue penona.
Anpaeruasl. @opManbaeruj, aleTaabAerul: CTpOeHHE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBa  (peakiuu
OKHCJIEHHS M  BOCCTAQHOBJIGHHS,  KauyeCTBEHHBIE
peak1mun), MosydyeHue u NpuMeHEeHHe.

OOHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KHCIIOTHI.
MypaBbuHass W yKCyCHas  KHUCIIOTBI:  CTPOCHHE,
duznyeckne U XUMUYECKUE CBOMCTBA (CBOICTBa, 001IME
JUIs  Kjlacca  KHUCJIOT, peakuus d3TepuduKkanum),
nojiyueHue u npuMmeHeHue. CteapuHoBas U OJEMHOBAS
KHUCJIOTHl KaK TPEACTAaBUTENN BBICHIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE IEHUCTBUE.

CnoxHnple 3¢QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX
KUCIOT. ['uaponus cnoxusix 3¢gupos. Kupsl. ['unponus
xupoB. Ilpumenenne xupoB. buonoruueckas poib
KHPOB.

buzudeckue u
TokcuuHocth  (eHoOA.




YrieBonbl: cocTaB, KiacCUpUKAIUS yriIeBOAOB (MOHO-,
Iu- ¥ 1ojucaxapujel). [moko3a — mnpocTeummii
MOHOCaxapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJIbI,
¢du3nveckue U XUMHUYECKHE CBOICTBA (B3aMMO/ICHCTBHE
¢ rugpokcunom wmenu(ll), okucieHme aMMHAYHBIM
pactBopoMm okcuma cepebpa(l), BoccTaHOBIIEHUE,
Opo’KeHHE TIIOKO3bl), HaXOXJACHHWE B  MPUPOJE,
NpUMEHEHUEe, Ouonoruveckas poib. DOTOCHHTE3.
®pyKTO3a KaK U30Mep IITIOKO3BI.

Kpaxman u 1memnono3a Kak TPUPOIHBIE MOJHUMEPHI.
CtpoeHue kpaxmana M UEIION03bl. DU3NYECKUE HU
XUMUYECKHE CBOMCTBa Kpaxmajsa (runmponus,
KaueCTBEHHAs! peaklus ¢ HOJIOM).

B Tom umcie npakTHYeCKHX H JIaDOPATOPHBIX
3aHATHNA

6/2

[Ipaktuueckoe 3ansitue Ne4. KauecTBeHHBIE peakiinu
OJIHOATOMHBIX, MHOT'OaTOMHBIX CIIUPTOB, YKCYCHOMN
KHUCIIOTBI

2/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P66, T1PGY,
TP610,
JIP16, JIP23,
JIP25,
JIP28,JTP29,

MP1, MP4, MP12,

MP16, MP21,
MP30, MP33,
MP38

ITpakTnueckoe 3ansatue Ne 5 . [TosydeHue u cBolicTBa
pacTBopa YKCYCHOM KHCIIOTBI

2/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

I1P66, TTPG9,
[1P610,
JIP16, JIP23,
JIP25,
JIP28,JIP29,

MP1, MP4, MP12,

MP16, MP21,
MP30, MP33,
MP38

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHUE

2/2




JlaGopaTtopnoe 3anstue No2. «KaduecTBeHHBIE peaKIuu 212 OK 01, OK 02, I1P63, ITP6S,
Ha KHCIIOPOJICOACPKAIINE OPTrAaHUYECKUE BEIIECTBAY. OK 03, OK 04, I1P66, ITPGS,
OK 05, OK 06 I1P610, ITPG11,
I1P612
JIP12,
JIP13,J1P20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 1.4 JlunakTH4YecKne eIMHUIBI, COIepPKaHue 6/2
A3oTcoaepxkaime AMUHOKHCIOTBI Kak  aM(OTEpHBbIC  OpraHUYCCKHE 4/0 OK 01, OK 02, I1P61, I1P62,
OpraHn4YecKue COeAMHEeHus. | coeauHeHus. Du3pyeckue M XHUMHYECKHE CBOMHCTBA OK 03, OK 04, I1P63, I11P64,
aMUHOKHCIIOT (Ha mpumepe riunuHa). buomornueckoe OK 05, OK 06, 11P69, 11P610,
3HA4YCHUE aMUHOKHUCIIOT. IlenTuasl. OK 07, OK 08, I1PG612.
benkn  kak  npupoAHBIE  BBICOKOMOJIEKYIISIPHBIE OK 09 JIP20,
coenuHeHus. llepBuyHas, BTOpUYHAss M TpeTUYHAs JIP22,J1IP25,
CTpyKTypa OenkoB. XHMHYECKHE CBONCTBAa OCIIKOB: JIP29,J1P32, JIP34
TUAPOJIN3, AEHATypalus, KaueCTBEHHBIC pPEaKLUU Ha MP1, MP2, MP3,
OeTKu. MP4, MP7, MPS,
OKCIEpUMEHTAJIBHBIE METO/bI U3yUEHHUS BEUIECTB U UX MP9, MP10,
MPEBPALLICHUI: HaOII0IeHNE u ONMCaHue MP11, MP12
JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIlHs OEIKOB MpH
HarpeBaHWH, [[BETHHIE PEaKITUU OCIIKOB.
IIpodeccrnoHaibHO-OPMEHTHPOBAHHOE COIEP:KAHUE 2/2
B TOM u4mMciae mnpakTHYecKMX H J1a00paTOPHBIX 2/2
3aHATHIA
JlaboparopHoe 3ansitue Ne3. «KaduecTBeHHbIE peaKlun 2/2 OK 01, OK 02, I1P63, ITP6S5,
Ha a30TCO/IepIKAIINE OPTraHUIECKHE BEIIECTBAY. OK 03, OK 04, I1P066, ITPGS,
OK 05, OK 06 I1P610, ITP611,
I1P612
JIP12,

JIP13,JIP20,




JIP23,JIP27, JIP29
MP2, MP3, MP4,

MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 1.5 JlunakTuyeckne eTMHUIBI, COIePKAHUE 4/2
BbicokoMos1eKyJIsIpHbIE OCHOBHBIE TIOHSTHS XHMHHU BBICOKOMOJIEKYISPHBIX 2/0 OK 01, OK 02, I1P62, T1PG3,
coeTHHEHHUS. COCIMHEHUI: MOHOMEp, MOJIMMEDP, CTPYKTYPHOE 3BEHO, OK 03, OK 04, I1P65, T1P69,
CTENECHb MOJUMEPU3ALMHU, CPEIHSS MOJIEKYJIsIpHas OK 05, 0K 06, | IIP610, ITP611,
macca. OcHOBHbBIE METO/IbI CHHTE3a JIP2, JIP3,JIPS,
BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUH - MOJMMepu3anus JIP9,J1P20, JIP27,
U MMOJIUKOHIEHCALIHS. JIP28, JIP29,
JIP32,
MP2, MP3, MP4,
MP7, MP9, MP10,
MP11, MP24
IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COEP:KAHUE 212
B TOM wu4mciae mnpakTHYecKMX H J1a00paTOPHBIX 212
3aHATHI
JlaboparopHoe 3ansitue Ned. «/3yueHue cBOWCTB 212 OK 01, OK 02, ITP63, T1P6S5,
MMOJIMDTHIIEHAY. OK 03, OK 04, 11P66, 11P6S,
OK 05, OK 06 I1P610, ITPG11,
I1P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
PA3JIEJI 2 OBIIASA 1 HEOPTAHUYECKASA XUMM S 102/24
Tema 2.1 JlupaKkTuyecKue eTUHUIBI, COAePKAHUE 8/0
Crtpoenue aTtoma. XUMHYEeCKUN d7eMeHT. AToM. Smpo aTtoma, W30TOIBI. 4/0 OK 01, OK 02, I1P61, TTPG6,




Ilepuoauyeckuii 3aK0H U OnekTpoHHas 000y0uKa. ODHEPreTUYecKue YpPOBHH, OK 03, OK 04, I1P69, TTPG11
Ilepuoanueckasi cucrema MOJlypOBHU. ATOMHBIC OpOUTANH, S-, P-, 0- 3JIEMEHTHI. OK 05, OK 06, JIP2, JIP3,JIPS,
xumudecknx diemenTon .M. | Ocobennoctu pacnpeeneHus 3JIEKTPOHOB o OK 07, OK 08, | JIP9,J1P24, JIP25,
MenpeseeBa opOuTaIsiM B aTroMax »3JEMEHTOB TMEPBBIX YEThIPEX OK 09 JIP26, JIP32
MEePUOIOB. DJIEKTPOHHAs KOH(PHUTypaIris aTOMOB. MP2, MP4, MP9,
Ilepuonnueckuii 3axkoH u llepuoamyeckas cucrema MP10, MP16,
xumuueckux osneMmenToB J.M. MengeneeBa. CBs3b MP21,
MEepUOANYECKOro 3akoHa u Ileproanueckol CUCTEMBI MP22,MP24,
xumMuueckux  anementoB .M.  Mengeneera ¢ MP26,MP28,
COBPEMEHHOMN TeopueHn CTPOECHUSA aTOMOB. MP30,MP38 MP3
3aKOHOMEPHOCTH M3MEHEHHUS] CBOMCTB XHWMHYECKHX 9,MP46
AJIEMEHTOB M 00pa3yeMbIX HMH MPOCTHIX U CIIOKHBIX
BEIIECTB [0 TpymmaM U [epuojaM. 3HA4YeHUe
MEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.
B TomM uymcie npakTHYECKHX H JIADOPATOPHBIX 4/0
3aHATHH
[IpakTuueckoe 3anstue Ne 6. PenieHue mpakTHYECKUX 2/0 OK 01, OK 02, I1P66, I11PG9,
3aJIaHUl Ha COCTaBJICHHE DJJIEKTPOHHO-TpadUUecKux OK 03, OK 04, [1P610,
dbopmyn anemMeHToB 1-4 mepuoaoB. OK 05, OK 06 JIP16, JIP23,
JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
[Ipaktuueckoe 3anstue Ne7. Pemenue mpakTUKO- 2/0 OK 01, OK 02, I1P66, ITPGY,
OPUECHTUPOBAHHBIX  TEOPETUYECKUX  3aJaHUN  Ha OK 03, OK 04, I1P610,
XapaKTepU3aLHI0 XUMHYECKHUX 3JIEMEHTOB OK 05, OK 06 JIP16, JIP23,
«MeTalnIMyeckue M HEMETaUIMYEeCKHE  CBOICTBa, JIP25,
3IIEKTPOOTPULIATEIBHOCTh M CPOJCTBO K DIEKTPOHY JIP28,J1P29,
XMMHYECKHX DJJIIEMEHTOB B COOTBETCTBHE C HX MP1, MP4, MP12,
SJICKTPOHHBIM ~ CTPOEHWEM W TIOJIOKEHWEM B MP16, MP21,
MEPUOJNYECKON CUCTEME XMMHYECKUX dieMeHTOB J[. . MP30, MP33,
Meuneneesay. MP38
Tema 2.2 J{MIakTHYecKue eMHUIbI, COJePKAHUE 4/0




CTtpoeHue BelecTBa. Bunel xumuyeckoil cBsizu (KoBaJleHTHasl HEMOJSIpHAS U 4/0 OK 01, OK 02, [1P61, I1PG6,
XuMHu4Yeckas cBfA3b MOJISIpHAs, HWOHHAsA, MeTauiyeckas). MexaHu3Mbl OK 03, OK 04, I1P69, I1P611
0o0pa3oBaHWsl  KOBAJICHTHOM  XMMHYECKOW  CBS3U OK 05, OK 06, JIP2, JIP3,JIPS,
(oOMEHHBIH W JIOHOPHO-AKIIETITOPHEIN). Bomopomnas OK 07, OK 08, | JIP9,JIP24, JIP25,
CBSI3b. BanenTtHocTs. DJIEKTPOOTPUIIATETLHOCTb. OK 09 JIP26, JIP32
Crenenpb okucaeHus. MIoHbI: KaTHOHBI 1 AHHOHBI. MP2, MP4, MP9,
BemectBa  MOJIGKYJISIPHOTO U HEMOJICKYJISIPHOTO MP10, MP16,
CTpOEHHMs. 3aKOH TIOCTOSIHCTBA COCTaBa BELIECTBA. MP21, MP22,
Tunbl KpUCTAUIMYECKUX  PEHIETOK. 3aBUCHUMOCTh MP24, MP26,
CBOICTBA BEILIECTB OT TUIA KPUCTAJUIMYECKOW PELIETKHU. MP28, MP30,
MP38, MP39,
MP46
Tema 2.3 JlunakTH4YecKne eIMHUIBI, COIepPKaHue 10/4
JAucnepcHble CHCTEMbI Hucnepcupie  cucteMbl.  KoymmomaHble  CHCTEMBI. 4/0 OK 01, OK 02, I1P61, I1PG6,
(¢axrTops! ux ycroiiuuBocTu | Mctunnbie pactBOpbl. PactBopeHune kak (U3MKO- OK 03, OK 04, I1PGY, I1PG11
XUMHYECKHI rpotiecc. PactBopsI. Croco0sbI OK 05, OK 06, JIP2, JIP3,JIPS,
NPUTOTOBJIEHUST pacTBOpPOB. PacTBopumMocTs. MaccoBast OK 07, OK 08, | JIP9,JIP24, JIP25,
JIOJIS PacTBOPEHHOTO BEIIECTBA. [IpenenbHO OK 09 JIP26, JIP32
JOIIYCTUMBIE KOHLEHTPALlMM M HMX HCIOIb30BaHUE B MP2, MP4, MP9,
OIIEHKE 2KOoJIoTHYeckoi 6e3onacHocTr. Knaccudukarus MP10, MP16,
JMCTIEPCHBIX CUCTEM MO cocTaBy. CTpoeHue U GpakTopbl MP21, MP22,
YCTOMYMBOCTH JIHCHEPCHBIX CHCTEM. Pacmo3HaBaHue MP24, MP26,
UCTUHHBIX PacTBOPOB, KOJUIOUJIHBIX pacTBOPOB U MP28, MP30,
rpyooaucnepcHelx  cucteM. CTpoeHHe  MMIIEIUIBL. MP38, MP39,
PaccenBanme cBera TpH MPOXOXKIECHUH CBETOBOIO MP46
Mydka Yepe3 ONTHUYECKH HEOJHOPOJHYIO  Cpeay
(oddexra Tunpans). Uccnenoanue CBOMCTB
JIMCTIEPCHBIX CUCTEM JUISl X WICHTU(DUKAINH.
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COCP/KAHME 2/0
Pemienne  NMpakTUKO-OPUEHTUPOBAHHBIX  PACUETHBIX OK 03 I1P61, TTIPG3,
3aJlaHU Ha JUCIEPCHBIE CUCTEMBI, HCIOJIb3yEMbIE B JIP12, JIP13,
OBITOBOM u MIPOU3BOJACTBEHHOMN JIEATEIbHOCTH JIP26, MP11,
YyeJIoBeKa, C MO3MIMM DKOJOTMYeCKOl 0e30IacHOCTH MP38, MP39,
NOCECACTBUM W TPaMOTHBIX pELICHUH mpolIeMm, MP46

CBA3aHHBIX CO CTPOUTCILCTBOM.




pa3JIM4YHBIM  TIpPU3HAKaM. XHMHYECKHE  CBOWMCTBA

B TomM uymncie npakTHYeCKHX H JIADOPATOPHBIX 4/4
3aHATHIl
JlabopaTtoproe  3amsTHE  No5 «[IpurotoBiieHne 2/2 OK 01, OK 02, I1P63, ITP6S,
pacTBOPOBY. OK 03, OK 04, I1P66, ITPGS,
OK 05, OK 06 I1P610, ITPG11,
I1P612
JIP12,
JIP13,JIP20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
JlaGopaTopHoe 3aHSTUC Ne6 «HccnenoBanue 212 OK 01, OK 02, I1P63, I1P6S5,
JIUCTIEPCHBIX CUCTEM). OK 03, OK 04, 11P66, 11P6S,
OK 05, OK 06 I1P610, ITPG11,
I1P612
JIP12,
JIP13,JIP20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 2.4 JnpaKkTuyeckue eJMHULbI, COAePKAHUE 16/6
Knaccupuxanus KucinoTel kak SJIEKTpONHUTHI, WX KIaCCH(PUKAIMSA T10 4/0 OK 01, OK 02, I1P063, ITP64,
HEOPraHW4YeCKUX COCMHEHUH | pa3IWYHBbIM MpHU3HAKaM. XUMUYECKHUE CBOWCTBA KUCIOT OK 03, OK 04, I1P65,
B CBETE€ TEOPUU ODIICKTPOJUTUUYECKON ITHCCOIMAIINH. OK 05, OK 06, I1P69,ITP610,
Oco0OeHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHOM OK 07, OK 08, I1PG611, ITPG12
CEepHOH W a30THOW KHCIOT ¢ MeTautlaMd. OCHOBHBIC OK 09 JIP2, JIP3,J71P9,
CIIOCOOBI TOMyYEHUST KUCTOTHI. JIP13,JIP20,
OcHOBaHUS KaK 3JIEKTPOJIUTHI, UX KIACCHU(PHUKAIMS T10 JIP24, JIP25,

JIP26,JIP27,




OCHOBAHMH B CBETE€ TEOPUU DIECKTPOJIUTHUYECKON

JIP28, JIP29,

auccouranuu. PasiiokeHne HepacTBOPUMBIX B BOJE JIP34

OCHOBaHHH. OcCHOBHEIC CII0COOBI MOJTYYEHHUS MP2, MP4, MP7,

OCHOBaHMHI. MP8, MP9, MP16,

Comu kak »nekTponuThl. Colin cpeaHue, KHUCIble U MP21, MP22,

OCHOBHBIE. XMMUYECKH CBOMCTBA COJIEH B CBETE TEOPUU MP26, MP28,

AJIEKTPOJIUTHUUECKON IYICCOIIMAIINN. CroocoOsnl MP30, MP46

IIOJIy4EHUS COJICH.

I'maponuz coJiei. Coneobpa3yromue u

HeconeoOpasytome okcuabl. OCHOBHBIC, aM(OTEpHBIE

1 KHCIIOTHBIC OKCHJIbl. 3aBUCUMOCTh XapaKTepa OKCHJIa

OT CTEMCHU OKHCJICHHS OOpa3yloIlero ero MeTauia.

XuMHYecKue cBorcTBa OKCUA0B. [lomyueHne okcuos.

XapakTepucTuka  COCTaBa,  CTPOCHHUsS,  CBOWCTB,

MOJly4YeHUsI W TNPUMEHEHHS OCHOBHBIX  KIIACCOB

HEOPTraHWYECKUX  COCAUHEHUN: OKCHJAOB, KHUCIOT,

OCHOBaHUN M conell. HoMmeHkiaTypa HeOpraHu4ecKux

BeleCTB. ['eHeTHUeckass CBA3b  HEOPTaHUYECKUX

BEIIECTB, MPUHAIJICKANTUX K PA3ITMYHBIM KIJIACCAM.

B TomM umcie npakTHYeCKHX H JIaDOPATOPHBIX 12/6

3aHATHI

[Ipaktrueckoe 3anstue Ne §8,9. Permenne npakTHUeCKUX 4/0 OK 01, OK 02, 11P66, 11PG69,

3aJaHui 1O  KJIacCUpUKAIMM, HOMEHKJIAType | OK 03, OK 04, I1P610,

XUMHYECKMM (OpMyJlaM HEOPraHWYECKUX BEIIECTB OK 05, OK 06 JIP16, JIP23,

pa3IMYHBIX KJIAcCOB (yrapHbIM TIa3, YIJIEKHCIBIA ra3, JIP25,

aMMMaK, TalleHas M3BeCTh, HETallleHas M3BECTh, JIP28,JIP29,

NMUTHEBasl coAa W JPYIHX): Ha3blBaTb M COCTaBIATH MP1, MP4, MP12,

bopmyIBI XUMHAYECKUX BEIECTB, OIPEIEIISATh MP16, MP21,

IIPUHAJJIEKHOCTD K KJIACCy. MP30, MP33,

MP38

[Ipaktrueckoe 3anarue Ne 10. CocraBineHue ypaBHEHUM 2/0 OK 01, OK 02, I1P66, ITPGI,

peaKkuuii Ha TUJIPOJIU3 COJIEH. OK 03, OK 04, 11P610,
OK 05, OK 06 JIP16, JIP23,

JIP25,

JIP28,JIP29,




MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,

MP38

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE

6/6

JlabopaTtoproe  3amstme  No7.  «Mnentudukanus
HEOPraHWYECKUX BEHIECTB C MCIOJb30BAaHUEM HX
(bU3UKO-XUMHYECKUX CBONCTB, XapaKkTepHBIX
KaueCTBEHHBIX peakuuil. KayecTBeHHbIE peakuuu Ha

Cy.]'IB(baT', Kap6OHaT- n XJIOPpUA-aHWMOHBbI, Ha KaTHOH
aAMMOHMUA.

2/2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P63, TIP65,
[1P66, TIPGS,
[1P610, TIP611,
1P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

JlabopatopHoe  3aHsTHe  No§.
METAJIJIOB ¢ KUCIIOTaMU

B3aumoneiictBue

2/2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P63, T1P65,
T1P66, TIPGS,
T1P610, TIP611,
T1P612
JIP12,
JIP13,JIP20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

JlaGopatopHoe 3anaTue Ne9 «Peakuuu rufponuza.
WccnenoBanue cpeasl pacTBOPOB COIei, 00pa30BaHHBIX
CHJIBHBIMU U CJIA0OBIMM TPOTOJIUTAMH, U UX PEAKLUil ¢
pacTBopamMH  IIeIoYd U KapOoHaTa  HATpHs.
CocTaBiieHHE peaKkIUil THAPOIIN3A COJIEH.

2/2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

I1P63, TIPGS,
[1PG6, I1PGS,
I1P610, ITP611,
I1P612
JIP12,




JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,

MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 2.5 JMIaKTHYeCKHe eJMHUIBI, COJepIKaAHue 12/0
XuMHYeCKHe peakunu Xumuueckass peaknus. Kiaccudukanumss XUMHUECKHX 4/0 OK 01, OK 02, I1P63, T11P64,
peakiuii B HEOPraHWYECKOW U OPraHUYECKON XHMHHU. OK 03, OK 04, I1P65, ITPGY,
3aKOH COXpPaHEHMSI MACChl BEIIECTB, 3aKOH COXPaHCHUS OK 05, OK 06, I1P610, ITPG11,
U IIPEBpALICHUS DHEPIUM IIPU XUMUYECKHUX PEaKLMSIX. OK 07, OK 08, [1P612
CKOpOCTh peakili, €€ 3aBUCUMOCTb OT Pa3IMYHbIX OK 09 JIP2, JIP3,JIP9,
daktopoB.  OOpaTumble  peakuuu.  XUMUYECKOE JIP13,J1P20,
paBHOBecue. DakToppl, BIUSAIOIIME HA COCTOSHUE JIP24, JIP25,
xumuueckoro pasHoBecus. Ilpunuun Jle Illarense. JIP26, JIP27,
INousTus: «OKHMCIIATEIIbY, «BOCCTaHOBUTEIbY, JIP28, JIP29,
«OKHCJIEHHE)», «BOCCTAHOBJICHHE)», «OKHUCIHUTEIHLHO- JIP34
BOCCTAHOBUTEJIbHBIE  pEAKUMU» [UIBI  XUMHUYECKUX MP2, MP4, MP7,
peakuuii 1O  W3MEHEHHID  CTENEHU  OKHUCIIEHUS MP8, MP9, MP16,
XUMHYECKHX DJIEMEHTOB. MP21, MP22,
MP26, MP28,
MP30, MP46
B TOM umcie mnpakTHYeCKMX H Ja00paTOPHBIX 8/0
3aHATHH
[Tpaktuueckoe 3anstue Nel 1. KonmnuectBeHHbIC 2/0 OK 01, OK 02, I1P66, ITPGY,
OTHOIIIEHUS B XUMHU. OCHOBHBIE KOJTMYECTBEHHEIC OK 03, OK 04, I1P610,
3aKOHBI B XUMHH U PACUETHI IO YPABHEHUSAM OK 05, OK 06 JIP16, JIP23,
XUMUYECKUX PEAKLIUU. JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,

MP38




[IpakTnueckoe 3anatue Ne 12. Pacuet ckopocteit
XUMHUYECKOW PEaKLUU.

2/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P66, TIPGO,
TIP610,
JIP16, JIP23,
JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

[TpakTnueckoe 3ansatue Ne 13. CocraBiieHue ypaBHEHUN
OBP metonom aekTpoHHOro 6ananca. OnpezaeneHue
OKHCIIUTENEN U BOCCTAHOBUTEIIEH.

2/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P66, T1PGY,
TP610,
JIP16, JIP23,
JIP25,
JIP28,JTP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

ITpakTnueckoe 3ansatue Ne 14. CocTtaBieHne ypaBHEHUN
OBP mMeTro10M 371€KTPOHHO-MOHHOTO OanaHca.

2/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P66, I1P69,
TIP610,
JIP16, JIP23,
JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

Tema 2.6
Kunnernueckue
3aKOHOMEPHOCTH NMPOTEKAHUS
XHUMHYECKHX peaKIuu

JlunakTuyeckne eIMHUIbI, COIePKAHUE

8/4

Xumnueckue peakiuu. Krnaccudukanus XUMHYECKHX
peaknmii: 1Mo (¢a3zoBoMy cOCTaBy (TOMOTEHHBIE H
reTeporeHHble), MO HCIOJIb30BAaHUIO  KaTajau3aTropa
(KaTaIMTUYECKUE U HEKaTaTUTUYECKHUE).

CKOpoCTh peaklMM, €€ 3aBUCUMOCTh OT Pa3IN4HbIX
(GakTOpOB:  NPUPOABI  PEATHUPYIOIIMX  BEIIECTB,
KOHIEHTPAllUN pPEarupyrolyux BEIIECTB, TEMIEPATyphl

2/0

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,

OK 07, OK 08,
OK 09

T1P63, I1P64,
T1P65, TIPGY,
TP610, TIPG11,
TIP612
JIP2, JIP3,JIPY,
JIP13,JIP20,
JIP24, JTP25,




(mpaBwio  Bant-T'odda), mnmomamu peaknMOHHON JIP26, JIP27,
IIOBEPXHOCTH, HaJIU4us KaTajau3aTopa. Ponp JIP28, JIP29,
KaTaJlu3aTopoB B  MPUPOJEC M  MNPOMBIIUICHHOM JIP34
MIPOU3BOJCTBE. MP2, MP4, MP7,
MPS§, MP9, MP16,
MP21, MP22,
MP26, MP28,
MP30, MP46
IIpodeccrnoHaIbHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 2/0
OHeprus akTUBAUMU. AKTHUBUPOBAHHBIM KOMILIEKC. 2/0 OK 03 I1PG1, I1PG3,
Karanuzatopel u katanu3. Ponp karaiu3atopoB B JIP12, JIP13,
IIPUPOJIE U IMPOMBIIIEHHOM IIPOU3BOJCTBE. JIP26, MP11,
MP38, MP39,
MP46
B TomM uymcie mnpakTHYeCKHX H JIAaDOPATOPHBIX 4/4
3aHATHH
JlaGopaTopHoe 3aHSATHE Nel0. «Omnpenenenue 212 OK 01, OK 02, I1P63, I1P6S5,
3aBUCHMOCTH CKOPOCTH pPEaKIUU OT KOHIICHTPAIUU OK 03, OK 04, 11P66, 11P6S,
pearupyromux BeUeCTBY. OK 05, OK 06 I1P610, ITP611,
I1P612
JIP12,
JIP13,JIP20,
JIP23,J1P27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
JlaboparopHoe 3aHsATHE Nell. «Onpenenenue 212 OK 01, OK 02, I1P63, ITP65,
3aBHCHUMOCTH CKOPOCTHU PEAKIIMH OT TEMIIEPATyPhI». OK 03, OK 04, I1PG6, I1PGS,
OK 05, OK 06 I1P610, ITP611,
I1P612
JIP12,
JIP13,JIP20,

JIP23,JIP27, JIP29




MP2, MP3, MP4,

MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46
Tema 2.7 JMIaKTHYeCKHe eJMHUIBI, COJepKaHue 14/2
Tepmoaunamuveckune Knaccudukanus XUMUYECKUX PEaKIHii: MO TEIIOBOMY 2/0 OK 01, OK 02, [1PG3, I1P64,
3aKOHOMEPHOCTH NPOTeKaHus | 3PPeKTy (PK30TEpMUYECKUE, HHAOTEPMHUECKHUE), II0 OK 03, OK 04, I1P65, T1PG9,
XUMHUYECKHUX peaKkuuid. obpatuMocTu (oOpatumbie U HeoOpaTuMbIe). TerioBbIe OK 05, OK 06, | TIIP610, ITP611,
PaBHOBecHe XUMHYECKUX 3pPEeKT XUMHUYECKUX peakuuid. TepMOXUMHUECKUE OK 07, OK 08, [1P612
peaxkumii ypaBHeHua. OOpatumocTh peakiuil. XHUMHYECKOE OK 09 JIP2, JIP3,J1P9,
paBHOBECHE UM €ro CMEUIEHHE TOoJA JCHCTBUEM JIP13,JIP20,
pasIuyHbBIX (PaKTOPOB (KOHIIEHTpAIlMs PEarcHTOB WIIH JIP24, JIP25,
IPOAYKTOB peakluu, IaBJI€HUE, TeMIeparypa) Uis JIP26, JIP27,
CO3JaHUsI  ONTUMAJBHBIX  YCJIOBUH  IPOTEKaHUs JIP28, JIP29,
XUMHUYECKHX IPOIECCOB. JIP34
[Tonsitie 00 HTAIBIIMK W SHTpoONUH. DHeprus ['nodoca. MP2, MP4, MP7,
3akoH I'ecca u cieacTBUS U3 HETO. MP8, MP9, MP16,
MP21, MP22,
MP26, MP28,
MP30, MP46
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJIePKAHME 2/0
Ponp cmemieHuss paBHOBECHUS B TEXHOJIOTMYECKHUX OK 03 I1P61, T1IPG3,
IIPOLIECCAX METAJUTYPTHUECKOr0 MPOU3BOICTBA JIP12, JIP13,
JIP26, MP11,
MP38, MP39,
MP46
B TomM uymMciie mnpakTHYeCKHX H JIaDOPATOPHBIX 10/2
3aHATHH
[Ipaxtuueckoe 3anarue Ne 15. [punamun Jle IllaTtense. 2/0 OK 01, OK 02, I1P66, ITPGY,
Bnusaue  pasnuuHbIX  (AaKTOpOB Ha  M3MEHEHUE OK 03, OK 04, I1P610,
PAaBHOBECHSI XUMHYECKUX PEAKIIMI. OK 05, OK 06 JIP16, JIP23,
JIP25,
JIP28,JIP29,

MP1, MP4, MP12,




MP16, MP21,
MP30, MP33,
MP38

[TpakTueckoe 3anstue Ne 16,17. «Pacuer TemnoBoro
¢ ¢dexTa XUMUUECKOW peakUuyd U CaMOIPOM3BOIBHOIO
IIPOTEKAHUs PEaKLIA»

4/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

I1P66, ITPG9,
I1P610,
JIP16, JIP23,
JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

[Ipaktnueckoe 3anarue Nel8. Pemienue mnpakTUKo-
OPUEHTHPOBAHHBIX 33JaHUN HA MIPUMEHEHUE MPUHIIUIIA
Jle-lllarenbe Uit HAXOXKACHUS HAMPABICHUS CMEIICHUS
paBHOBECHS] XMMHYECKOW peakiuu 1 aHaiu3 (akTopoB,
BIIUSIIOUINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.

2/0

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P66, T1P6Y,
TIP610,
JIP16, JIP23,
JIP25,
JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC CoACpKaHuC

212

Jlaboparoprnoe 3ausitue Nel2. «M3yueHue BIHUSHUS
pa3nmuuHbIX (AKTOPOB HA CMENICHHE XHUMHUYECKOTO
PaBHOBECHSI.

212

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P63, I1P65,
T1P66, TIPGS,
T1P610, TIP611,
T1P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

Tema 2.8

I[H}:[aKTI/I‘IeCKI/Ie CAHUHUIIBI, COACPKAHUEC

6/2




DJIeKTPOJIUTHYECKAS
AUCCOLUALMS

OnekTponuTHdeckas aucconnanus. CuiabHbIC U ciadbie
anekTposuThl. Cpena BOJHBIX PAcCTBOPOB  BEIIECTB:
KHCJIass, HEUTpaJibHas, IeJ0YHas. Peaknuu HOHHOTO
oOMeHa. MaccoBasi 10JIsI BEIIECTBA B pacTBOPE.

4/0

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,

OK 07, OK 08,
OK 09

T1P62, TIP63,
T1P64, TIP6GS,
T1P69, TIP610,
TIP611, TTP612
JIP2, JIP3,JIPY,
JIP13,JIP20,
JIP24, JIP25,
JIP26, JIP27,
JIP28, JIP29,
JIP34
MP2, MP4, MP7,
MP8, MP9, MP16,
MP21, MP22,
MP26, MP28,
MP30, MP46

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC coaecpkanue

212

B Tom uymciae npakTH4ecKHX H J1a00pPaTOPHBIX
3aHATHH

212

Jlaboparoproe 3ausTue Nel3 «Turbl XuMHUYeCKuX
peakimii”.

212

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P63, T1P65,
T1P66, TIPGS,
T1P610, TIP611,
T1P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

Tema 2.9

I[HI[&KTI/I'-ICCKI/IC CAHHUIBI, COACPKAHUEC

20/6




Metanasnl. Hemerasinbl.
OO0mme cnnocodbI MOTy4eHHA
METAJLJIOB

Meramnbl. [lonoxxenne meramioB B I[lepuomnueckoit 4/0 OK 01, OK 02, I1P62, ITPG3,

cucTeMe XHUMHUeckux sjeMeHTtoB J[.M. MeHaeneena. OK 03, OK 04, [1P64, ITP65,

OCOOCHHOCTH  CTPOEHHUS  DJIGKTPOHHBIX  000JIOYEK OK 05, OK 06, I1P69, ITP610,

aToMOB MeTauioB. OOmue (¢u3HUecKue CBOWCTBA OK 07, OK 08, I1P611, ITPG12

MeTtaiyioB. CrilaBpl METAUIOB.  DJIEKTPOXUMHUYECKUI OK 09 JIP2, JIP3,JIP9,

P HallpsDKEHUH METalljIoB. JIP13,JIP20,

XUMHYECKUE CBOMCTBA BAKHEHIIIMX METAUIOB (HATPHHA, JIP24, JIP25,

KaJIWH, KaJIbLMH, MarHui, ajllOMUHHMA, LUHK, XPOM, JIP26, JIP27,

JKeJe30, MeJIb) U UX COCTMHCHUM. JIP28, JIP29,

OO6mue cnocoObl TonmydeHus: MeTauioB. [IpuMmeHeHHe JIP34

MeTalIoB B ObITY U TexHuke. Hemeramnsl. [lonoxenue MP2, MP4, MP7,

HeMmeTaluioB B llepmoamyeckoid cucreMe XUMHYECKUX MP8, MP9, MP16,

anemenToB /.M. MenneneeBa 1 0COOCHHOCTH CTPOSHUS MP21, MP22,

aTOMOB. dusnueckue CBOMCTBaA HEMETAJIJIOB. MP26, MP28,

AmoTrponusi HEMETALUIOB (Ha MpUMepe KHUCIopoaa, MP30, MP46

cepsl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAXKHCHIIUX  HEMETAILJIOB

(ramorenoB, cepsl, aszora, (Qocdopa, yriaepoma u

KPEMHHS) u 150:4 COCMHEHMI (oKcHIoB,

KHCIJIOPOJICOACPKAIIIX KHCJIOT, BOJIOPOJHBIX

COCTMHCHU).

[IpumeHeHne  BaXXHEMIIMX  HEMETALUIOB M HUX

COEJIMHEHUH.

IIpodeccrnonaiLHO-OPHMEHTUPOBAHHOE COEP:KAHUE 2/0

JlaTb XapakTepucCTHKy »3yeMeHTaM (cepebpo, Mejpb, 2/0 OK 03 I1P61, TTIPG3,

ATFOMUHUN ) Kak MeTajjaaM C BBICOKOH JIP12, JIP13,

ANEKTPONPOBOAHOCTBIO.  3HAUEHUE  METAUIOB U JIP26, MP11,

HEMETAUIOB B  NOPUPOAE MW KUZHEIEITEIbHOCTH MP38, MP39,

4eJl0BeKa M opraHu3MoB. Koppos3usi MeTaaoB: BH[BI MP46

KOPPO3HH, CIIOCOOBI 3aIIMTHl METAJIJIOB OT KOPPO3HH.

B TOM u4mciae mnpakTHYecKMX H J1a00paTOPHBIX 14/6

3aHATHIA

[TpakTdeckoe 3anstre Nel9. Pemenue 3amad mo teme 2/0 OK 01, OK 02, I1P66, ITP6I,

«MeTaimiel 1 HeMeTaJlIbD) OK 03, OK 04, I1P610,
OK 05, OK 06 JIP16, JIP23,




JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
[Tpaxtnueckoe 3anarue Ne20. [TomydeHne ruApOKCHIOB 2/0 OK 01, OK 02, I1P66, ITPGY,
AJIFIOMUHUS ¥ [IMHKA U UCCIEIOBAaHUE UX CBOWMCTB OK 03, OK 04, I1P610,
OK 05, OK 06 JIP16, JIP23,

JIP25,

JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,

MP38
2/0 OK 01, OK 02, I1P66, I1PGO,

OK 03, OK 04, I1P610,
OK 05, OK 06 JIP16, JIP23,

JIP25,

JIP28,JTP29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,

MP38
2/0 OK 01, OK 02, I1P66, TTPG9,

OK 03, OK 04, [1P610,

OK 05, OK 06 JIP16, JIP23,
JIP25,

JIP28,JIP29,

MP1, MP4, MP12,

MP16, MP21,

MP30, MP33,
MP38

[Ipaktrueckoe 3anarue Ne2l. BnusHue nerupyromnimx

9JIEMEHTOB Ha  CBOMCTBa, pacmuppoBKa MapoK
aerupoBanHoi cranu (Mo, V, Cr, B, Si)

[TpakTueckoe 3ansatue Ne 22. BiusHue nerupyrommx

JJIEMEHTOB Ha  CBOMCTBa, pacmudpoBKka Mapok
nerupoBannoit cranu (Ni, Ti, Co, W, Mn)

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE

6/6
Jlaboparoproe 3ansitue Nol4. KadecTBeHHbBIE peaKIiu

2/2 OK 01, OK 02, [1P63, TTPGS,



Ha KaTHOHBI METAJIJIOB.

OK 03, OK 04,
OK 05, OK 06

I1P66, T1PGS,
I1P610, ITP611,
I1P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

Jlaboparoproe 3anstue NelS5. Kopposuss meTtayiioB u
CIIOCOOBI 3aIIUTHI OT KOPPO3HUH.

2/2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

[1P63, TIP65,
T1P66, TIP6S,
TP610, TIP611,
T1P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

JlabopaTtopnoe  3amstTue  Nel6. Uccnenoanue
bu3NYECKUX W XUMHUYECKHUX CBOMCTB METAIJIOB U
HEMETaJJIOB.

2/2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P63, TIP6S5,
[1P66, TTPGS,
TP610, TIP611,
P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,

MP33, MP46



Tema 2.10 JlunakTuyeckne eIMHUIBI, COePKAHUE 4/0
XuMHuA ¥ :KM3Hb Ponp xuMmum B oOecleUeHHMH  JKOJIOTMYECKOM, 2/0 OK 01, OK 02, I1P61, ITP63,
SHEPreTHYECKOW W MHINEeBOW O€30MacHOCTH, Pa3BUTHH OK 03, OK 04, I1P6S5, ITPGY,
MeauiuHbl. [loHATHE O HAyYHBIX METOJaX MO3HAHUS OK 05, OK 06, I1P610, ITP611,
BEIIIECTB M XMMHUUYECKHX peakiuid. [IpencraBnenus o6 OK 07, OK 08, [1P612
OOIIMX  HAYYHBIX  NOPHUHIMIAX  MPOMBIILIEHHOTO OK 09 JIP2, JIP3,JIPS,
MOJYyYECHUS] BaXKHEHIIMX BeIIecTB. YeloBeK B MHUpE JIP9,JIP12,
BEIIECTB UM MAaTEpPUAIOB: BAXXHEHUIIWE CTPOUTEIILHBIC JIP13,JIP20,
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepHayibl, KpPacKH, JIP22,J1P23,
CTEKJIO, KepamMuKa, MaTepuaibl [JIs DJIEKTPOHHUKH, JIP24,J1P25,
HaHOMaTepuabl, OPraHUYECKME MW  MHUHEPAJbHbIC JIP26,J1P27,
ynoOpeHusi. XuMHST W 3]I0pOBbE YEJIOBEKA: IpPaBHIIA JIP28,J1P29, JIP32
HCTIOJIb30BaHUS JICKAPCTBEHHBIX MPENApATOB, IMpaBUia MP1, MP2, MP3,
0€30MacHOTO HCMOJB30BAHMS IpEnapaToB OBITOBOM MP4, MP7, MPS,
XMMHH B TIOBCEIHEBHOM KU3HU. MP10, MP11,
MP13, MP16,
MP21,MP22,
MP24, MP26,
MP28, MP30,
MP33, MP36,
MP39, MP45
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 2/0
Pelenue NnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX OK 03 I1P61, TTIPG3,
3a/IaHUil Ha CBOMCTBA, COCTAB, MOJy4eHHe 1 0e30macHoe JIP12, JIP13,
WCIIOJIb30BAHUE BAXKHEUILIMX HEOPraHUYECKUX BEILECTB JIP26, MP11,
B OBITY U IPAKTUUECKOH JEATEIbHOCTH YEJIOBEKa MP38, MP39,
MP46
Paznesn 3. UcciienoBanue 1 XUMHYECKHI aHAJIN3 00bEKTOB TeXHOC(epbl 16/4
Tema 3.1 JnaaKkTuyecKkue eAUHULbI, COAePKAHUE 8/2
XuMUYeCKUuil aHAJIU3
TeXHHUeCKHii BObI XUMHYECKAH aHaIN3 TEXHUYECKUN BOALI. Ha3zHadyeHume 2/0 OK 01, OK 02, I1P61, ITPG3,
TEXHUYECKON BONbI. TpeOoBaHMS K TEXHUYECKOW BOJE OK 03, OK 04, I1P65, ITP69,
110 TPYIIaM MOTPEOJICHHUS. OK 05, OK 06, | IIP610, ITP611,




KayecTBO  TexHHMuYeCKOHM  BOJBI  pa3HBIX  BHUJIOB. OK 07, OK 08, [1P612
XUMHUYECKUN aHAIN3 U MPOU3BOJCTBEHHBIM KOHTPOJIb OK 09 JIP2, JIP3,JIPS,
cocTaBa TexHUYeCKOoW Bojabl. CyIIHOCTh MeETOJa JIP9,JIP12,
TUTPOBAHUA. JIP13,JIP20,
JIP22,J1P23,
JIP24,J1P25,
JIP26,J1P27,
JIP28,J1P29, JIP32
MP1, MP2, MP3,
MP4, MP7, MP8,
MP10, MP11,
MP13, MP16,
MP21,MP22,
MP24, MP26,
MP28, MP30,
MP33, MP36,
MP39, MP45
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COACPKAHUE 2/0
AHanu3 TEXHUYECKON BOJBI Ha JKECTKOCTb U JIpyrue OK 03 I1PG1, I1PG3,
nokazarenu. KHCJIOTHOCTh U IIEIOYHOCTH  BOJBI. JIP12, JIP13,
Ompenenenne 00mel ©W CBOOOJHOW IMIETOYHOCTH JIP26, MP11,
(KMCIIOTHOCTH) MeTOJOM THUTpoBaHus. pH cpeabl u MP38, MP39,
METOABI €e omnpeneneHus. JKecTKoCTs BOJAbI U METO/bI MP46
€€ OIpeJICICHHUS.
B TOoM uymciie npakTHYeCKHX M JA00pPaTOPHBIX 4/2
3aHATHI
[Ipaktuueckoe 3austue No 23. CrmocoObl BBIpaKEHUS 2/0 OK 01, OK 02, I1P66, ITPGY,
KOHLEHTPaLuu pacTBOpOB: MaccoBast J0JIs OK 03, OK 04, I1P610,
PaCTBOPEHHOI'O0 BEILIECTBA, MOJSApPHAs M MOJISJIbHAA OK 05, OK 06 JIP16, JIP23,
KOHIIEHTPALUH. JIP25,
JIP28,J1P29,

MP1, MP4, MP12,
MP16, MP21,




MP30, MP33,
MP38

IIpodeccrnonaibLHO-OPHMEHTHPOBAHHOE COEP:KAHUE

212

JlaGopatopnoe 3amstue Nel7. «Ompenenenue oOIIe
YK€CTKOCTHU BOJIbI METOJIOM TUTPOBAHUSIM.

212

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06

T1P63, TIP65,
[1P66, TIPGS,
[1P610, TIP611,
P612
JIP12,
JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,
MP33, MP46

Tema 3.2
XMMUYeCKUI aHAJIU3 BO3yXa

JupaKkTH4YecKne eTMHUIbI, COepPKAHUe

8/2

XUMHYECKUN COCTaB aTMOC(EPHOro BO3AyXa, BO3TyXa
paboueii 30HBL. BpemHeie BemiecTBa U TMPUMECH B
BO3/yX€ KHWJIbIX MIOMEIICHHUH, B BO3yXe pabouell 30HBI.
HopmartusHbie nokymenThl. [locnencrBus Bo3aencTBus
BBICOKOM  KOHLEHTpAalMM  YIVIEKUCIOrO0 rasa Ha
OpPraHu3M 4elloBeKa. Meponpusaruss 10 CHUKEHUIO
YPOBHSI  3arpsA3HEHHOCTHM  BO3AyXa  HCCIELyeMOMU
KOMHAaTHI.

2/0

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,

OK 07, OK 08,
OK 09

T1P61, TIP63,
[1P65, TIPGY,
T1P610, TIP611,
TP612
JIP2, JIP3,JIPS,
JIP9,JTP12,
JIP13,JIP20,
JIP22,JIP23,
JIP24 JIP25,
JIP26,J1P27,
JIP28 JIP29, JIP32
MP1, MP2, MP3,
MP4, MP7, MPS,
MP10, MP11,
MP13, MP16,
MP21,MP22,
MP24, MP26,




MP28, MP30,

MP33, MP36,
MP39, MP45
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEP:KAHNE 2/0
Pemenne npakTHKO-OpMEHTUPOBAHHBIX TEOPETUUYECKUX OK 03 I1P61, T1PG3,
3aJIaHnMN Ha  pacyer KOJIWYECTBA  BEIIECTBA, JIP12, JIP13,
KOHIIEHTpAIlMi BPEIHBIX TpuMeceld B aTmMochepHOM JIP26, MP11,
BO3/1yX€ U BO3/1yX€ MOMEILECHUM. MP38, MP39,
MP46
B TOM umcie mnpakTHYeCKMX H Ja00pPATOPHBIX 4/2
3aHATHII
[Ipaktuueckoe 3anstue No24. ['mrueHudeckas OleHKA 2/0 OK 01, OK 02, 11P66, 11PG69,
CTEIIEHU 3arpsA3HEHUs BO3JyXa IOMEILEHUS Ha OCHOBE OK 03, OK 04, I1P610,
COTIOCTABJICHUSI KOHIIGHTpAIlMUd JUOKCHAA YIJiepoaa C OK 05, OK 06 JIP16, JIP23,
COOTBETCTBYIOIIUM T'MTHEHUYECKUM HOPMATHUBOM. JIP25,
JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21,
MP30, MP33,
MP38
IIpodeccnoHanbHO-0OPHEHTHPOBAHHOE COCP/KAHME 212
JlaboparopHoe 3aHIATHE Nel8. «OrmpeeneHue 2/2 OK 01, OK 02, I1P63, ITP6S5,
COJIepXKaHUsl YIJIEKUCIOTO Tra3a B BO3JyXe MOMENICHUs OK 03, OK 04, I1P66, ITPGS,
AKCIPECC-METOIOM. OK 05, OK 06 I1P610, ITP611,
I1P612
JIP12,
JIP13,JIP20,

JIP23,JIP27, JIP29
MP2, MP3, MP4,
MP9, MP10,
MP13, MP16,
MP21, MP30,




MP33, MP46

IIpome:xxyTOoyHas aTTecTanusa 1M PepeHpPOBAHHbIN 3a4eT

Bcero: \

148/32




3.3 Ilepeyennb J1a00PaTOPHBIX M MPAKTHYECKHUX PadoT

Tempbl 1a00paTOPHBIX U (MJIH) MPAKTHYECKUX
3aHATHI

Kparkoe conepxxanune/ onucanue (uejib
padoThI)

Cnenuajau3upoBaHHoe 000py/10BaHHe,
TeXHHYecKHe CpeacTBa, IPOrpaMMHOe
ob0ecrieyeHnue (Mpu HEOOXOTUMOCTH)

Paznea 1. OPTAHUMYECKASA XUMMUSA

HpaRanecmle 3aHATHSA

[Ipaktnueckoe  3ansitue  Nel.
ATUJICHA U U3YYEHUE €r0 CBOMCTB

[Tonyuenue

[lonydyenue B J1abopaTopuu 3TUJICHA peaKIUei
JleruapaTauuei CIIUPTOB. N3yuenue
XUMHYECKUX CBOWCTB dJTWUJICHA JeHCTBHEM
STWIEHa Ha OpOMHYIO BOJY, HOJIKHUCICHHYIO
pacTBOpPOM IMepMaHraHaTa Kajus.

Henu paboTsi:

1. HayuuThCs moiay4arh STUIICH;

2.Hayuntbcss  ompenenats  (QU3MYECKUE WU
XUMHUYECKHE CBOICTBA STUJICHA.

3.YMeTh noATBEPKIaTh IPOLECCHl YPAaBHEHUSIMHU
peaKIuid.

[Tpobupku, mpodka ¢ ra300TBOAHON TPYOKOH,
IITaTUB, CIUPTOBAsI TOPEIIKA, CIUYKH, STUIOBBIN
CIMPT, KOHIICHTPUPOBAHHAsI CEPHAsI KUCIIOTA,
necok, OpoMHasi BOAa, pacTBOp IMepMaHraHaTa
KaJus

[Mpaktnueckoe 3amsarue Ne 2. CocraBieHne

Ha3BaHWW  YIJIEBOJOPOIOB 1O  dopMyaaM U
Ha3BaHusM. PemeHne pacy€érHBIX 3a7a4  Ha
ompezeneHne 00BbEMA, KOIMYECTBA HCXOTHOTO
BEILIECTBA

I'omonorus, nzomepus. IIpencrasienne o
KJaccu(UKAIUYA OPTAHUYECKUX BEIIECTB.
Homenkiatypa opraHM4ecKux COeTMHEHUN
(cucremaTuveckas) U TPUBHAIbHBIE HA3BAHUS.
Hemu paboThr:
1.HayuuThcs cocTaBasTh GOpMYIBI
YIJIEBOJIOPOJIOB;

2. HayuuThcs pemarb pacuéTHbIE 3a4a4u 110
YPaBHEHUSAM PEAKIHI NpeBpaIieHus
YIII€BOJOPOOB;

3. HayunThcs pemaTh pacu€THbBIC 3aa4M Ha
00BEM BelIecTBa, Maccy, KOJIMYECTBO BEIIECTBA.

Ta6nuna /.. MenneneeBa, Tabnuia
TOMOJIOTHYECKOTO PsiJia PeaeIbHbBIX
YTIICBOIOPOJIOB.

[TpakTnueckoe 3anstue Ne3. Pemienune nemnoyexk
MIPEBPAILLIEHUI HA TEHETUYECKYIO CBSI3b MEXIY
KJIacCaMU YTJIEBOJIOPOJIOB. Pelienne pacuyeTHbIX
3a7a4 110 YPAaBHEHUSM pEAKLHMM C Yy4acTUEM
YTJIEBOAOPOIOB.

I'omonorus, nuzomepus. [Ipencrasnenue o
KJ1accU(UKALMU OPraHMYECKUX BEIIECTB.
Homenknatypa opraHiueckux COeqMHEeHHH
(cucTemaruyeckasl) 1 TPUBHAIbHbBIE Ha3BAHUS.
emu paboThI:

1. 3akpenuTh NOJIyYEHHBIE PAaHEE TEOPETUUECKHE

Ta6nuna /.. MenneneeBa, Tabnuiia
TOMOJIOTHUYECKOTO psifia HempeaeTbHbBIX
YTIICBOIOPOJIOB




MPEJICTABICHUS O TUIIAX XUMHUYECKUX PEAKIIUH,
MEXaHU3MaxX UX MPOTEKaHUs Ha IPUMEPE
XHMHYECKHX CBOMCTB aJIKEHOB, aJIKUHOB,
JTMEHOBBIX YTIIEBOAOPO/IOB;

2. Pa3BuBaTh HaBBIKH COCTABJICHUS Ha3BaHUM
BEIIECTB, CTPYKTYPHBIX (hOPMYIT H30MEPOB.

3. HayuuTthcs pemaTh pacu€THbIC 3a4a4M 110
YPaBHEHUSIM PEAKLHUN C yHaCTUEM
YTJIEBOJAOPOIOB.

[Ipaktuueckoe 3ansatue Neo4. KauecTBeHHBIE
peakuuu OJIHOATOMHBIX, MHOI0aTOMHBIX
CIIUPTOB, YKCYCHOM KHUCIIOTBI

Omnpenenenne Ka4YeCTBEHHBIX PEAKIUN HA
OJIHOATOMHBIE U MHOTOATOMHBIE CITUPTHI.
Henu paboTsi:

1. IIpoxenaTts Ha MpaKTUKE KaueCTBEHHBIE
p€akuuu NpcACIbHbIX OAHOATOMHBIX U
MHOTOaTOMHBIX CIIUPTOB;

2. HCCHGILOB&TB XUMHYECKHE CBOICTBA
KapOOHOBBIX KUCJIOT Ha MPUMEPE YKCYCHOM
(3TaHOBOI1) KUCIIOTBHI.

3.YMeTh NoATBEPK1aTh MPOLECCH] YPABHEHUSIMU
peaKkuuid.

[IpoGupku, ciupToBKa, AEp>KATENIb IS
IpOOHPOK, CIIHPaIb U3 METHOM MPOBOJIOKH,
HINATeNb IS CYXMX BELIECTB, STHJIOBBIN CIIUPT,
TIIMLEPHUH, YKCYCHAasl KUCII0Ta, TUIPOKCH]T
HaTpus, heHondTareHH, OMMIKA MarHus,
KapOOHAT HATPUS

[Ipaktnueckoe 3anstue Ne 5. Ilomydyenue wu
CBOMCTBA PaCTBOPA YKCYCHOM KHMCIIOTBI

HccnenoBanue CBOMCTB YKCYCHOM KUCIIOTHI.
[lenp: HayuUTHCS ONPENENATh CBOMCTBA
YKCYCHOM KUCJIOTBI, IIOATBEPKAAT XUMUUECKUE
CBOMCTBA YPABHEHUSIMH PEAKIINI

1. MccrenoBarh XMMHUYECKHE CBOMCTBA
KapOOHOBBIX KHCJIOT Ha MPUMEPE YKCYCHOM
(3TaHOBOI1) KUCIIOTHI.

2.YMeTh NOATBEPKAATh IPOLECCH] YPAaBHEHUSIMU
peaKuuid.

[Tpobupku, criupToBKa, AepKaTeNb 1
MpoOUPOK, CIUPaIIb U3 METHON MTPOBOJIOKH,
IINAaTeNb IS CyXUX BELIECTB, STUIOBBINA CIUPT,
TJIULEPUH, YKCYCHAs KUCI0Ta, THIPOKCUT
HaTpus, GpeHonTanenH, ONUIKN MarHus,
KapOOHaT HaTpus

Pasznen 2. OBIIIAA U HEOPTAHUYECKASA XUMUA

[IpakTrueckoe 3aHsTHe  Neb. Pemenue
NPAKTUYECKUX  3a/JlaHuil  Ha  COCTaBJICHUE
AIIEKTPOHHO-TpapUUecKuX (GOopMys 3JIEMEHTOB
1-4 nepnonos.

XUMUYECKUI JJIEMEHT. DHepreTuuecKue
YPOBHH, TTOAYPOBHU. ATOMHEIE opOuTanu, s-, p-,
d- osmeMeHTBl. DJEKTpOHHAs KOH(HUryparus
aTOMOB.

Ta6muma «I1CXD JI.1. MenneneeBa»




Iens:

1. o6o0meHne 3HaHMI 00 AIIEKTPOHHOM
CTPOCHUHU aTOMOB XUMHUYECKUX JIEMEHTOB;

2. 3aKpeIUICHUE YMEHUS M HABBIKK COCTABJICHUS
AJIEKTPOHHBIX (POPMYJT aTOMOB XHMHUYECKHX
JJIEMEHTOB, a TAK)KE UX IpapHUECKUX
Hn300pakeHUM.

3. 3aKperyICHNEe OCHOBHBIX IMOHSITHI:
«QJIEKTPOHHOE 00JIAKO», «aTOMHAasi OPOUTAIIBY,

«paTuyC».

IIpakTuueckoe 3aHATHE Ne?. Pemenue | [lonmoxxenne  merammoB B Ilepmonmueckoii | Tabnumna «IICXD JI.U. MenneneeBay,
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX | CHCTEME XUMHUYECKUX 3JIEMEHTOB J.N. | 2JIeKTpOXUMUYECKUI P HAITPSIKEHUS
3aJlaHuid Ha XapakTepU3alMi XHUMU4YecKuX | MeHeneena. OcobenHocTH CTPOCHUS | METAJIOB.

3IEMEHTOB «MeTammnyeckue/ HEMETATITHYECKUE
CBOMCTBA, AJIEKTPOOTPUIIATEILHOCTh U CPOJICTBO
K DJJEKTPOHY XHMHUYECKMX JJEMEHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOCHUEM U
MOJOKEHUEM B MEPUOJUYECKON  CHUCTEME
XUMHYECKHX deMeHToB J[.J1. MeHaeneeBay.

ANEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.
Ilens:

1. I3y4uTh 37EKTPOHHOE CTPOCHUE XUMUICCKUX
3JICMEHTOB.

2. HayuuThcs onpenensiTh
ANEKTPOOTPHUIATETLHOCTD 3JIEMEHTOB 10
tabmune «[1CXD JI.1. MenneneeBay

3. 3akpenuThb yMeHue OTpeNieNsTh

MeTalJIMYecKue/HeMeTaJUINIeCKue CBOICTBa

9JIEMEHTOB.
[Mpaktnyeckoe  3anstme  Ne8,9  Pemenme | Heopranmueckue BemiectBa, ux kinaccudukanus | Tabmuna «[1ICXD JI.1. MenneneeBay.
NPaKTUYECKUX 33JaHuil MO0 KiIacCUUKAIMM, | 0  Pa3IMYHBIM  TpH3HAKaM. XUMHUYECKHE | DIEKTPOXUMUUYECKUN PsJ HAIPSKEHUS
HOMEHKJIATYpE W XHMHYECKHM  (opMyliaM | CBOWCTBA M Pa3iioKEHHE HEPACTBOPUMBIX B BOJIE | METAIIOB, Ta0ymMIa «PacTBOPIMOCTH KUCIIOT,
HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIAcCOB | BemiecTB. (OCHOBHBIE  CIIOCOOBI  IMOJIyY€HHs | OCHOBAHUH, CONE».

(yrapHplii Ta3, VYIJEKUCHIBIA Ta3, aMMHAaK,
rauieHas U3BeCTb, HETAIlICHAs] U3BECTh, IUTHEBASI
cola W JIPYyrux). Ha3blBaTb M  COCTaBIATH
dbopMynbl XMMHUYECKHUX BEIIECTB, OIPEACTATh
MIPUHAJIEKHOCTD K KJIAcCy.

HEOPTaHUYECKHUX BEIIECTB.
Lenu paboTsi:

1. ITponenath Ha MPaKTHKE KaYECTBEHHBIE
peaKIi HEOPraHMYECKUX BEIIECTB;

2. UccnegoBaTh XUMHYECKIE CBOMCTBA OKCHJIOB,
Kak BEILECTB, ITUPOKO MPUMEHSIEMBIX B
MIPOMBIIIIICHHOCTH,

3.YMeTh NoATBEPKIATh MPOLIECCHl YPABHEHUSIMU




peaKkuuid.

[Ipaktuueckoe 3anstue NelO. CocraBieHue
ypaBHEHUH peaKIuii Ha TUIPOJIU3 COJICH.

HccnenoBanue cpeapl pacCTBOPOB COJIEH,
00pa30BaHHBIX CUJIBHBIMU U CJIa0BIMU
nporonuTamu. M3ydenue ux peakuuii ¢
pacTBOpamH IIeJI04YU U KapOoHaTa HATpUS.

[{enu paboThI:

1.HayuuTbcs cOCTaBIATh ypaBHEHUS THAPOIIA3A
COJICH;

2. HayuuTbcs onpenensath TUIBI THIPOJIN3a;
3.YMeTh NoATBEpKAaTh POLIECCH] YPABHEHUSIMU
peaKIuid.

Taomuma «I1CXD 1I.1. MennaeneeBay.
DIEKTPOXUMHUYCCKUN Pl HAPSOKCHUS
METaJJIOB, Tabyuia «PacTBOPIMOCTH KUCIIOT,
OCHOBaHHUH, COJIEH».

[Ipaktuueckoe 3anarue Nell. KonnuectBeHHbIe
OTHOLICHUS B XUMUHU. OCHOBHBIE
KOJIMYECTBEHHbBIE 3aKOHBI B XUMUU U PacyU€eThl 110
YPaBHEHMSIM XUMHUYECKUX PEaKIHii.

Knaccudukanms u TUIIBI XUMUYECKUX PEAKIIUN C
y4acTHEM HEOPraHUYECKUX BEILECTB.
CocrapneHrue ypaBHEHUH PEaKIUNA COCIMHEHHS,
pasnokeHus, 3aMmeleHus, oOMeHa, B T.4.
peaKuuii rOpeHus, OKUCIEHUA-BOCCTAHOBJICHHUS.
Iemu:

1.HayuuTbcs cOCTaBISATh ypaBHEHUS
COEIMHEHMUS, PA3NIOKEHUSs, 3aMeIlleHUs, 00MEeHa;
2. Hayuutbcs onpenensts TUIBI PeaKIuii;
3.YMeTb NOATBEPAKAATH MPOLECCHl YPABHEHUSIMHU
peaKkuuid.

Tabmuna «[1CXD JI.1. MenneneeBay.
DIEKTPOXUMHUYCCKUN P HAPSOKCHUS
METaJIoB, Tabyuia «PacTBOPUMOCTH KUCTIOT,
OCHOBaHHUH, COJIEI».

[Tpaktuyeckoe 3ansatue Ne 12. Pacuer ckopocreit
XUMHYECKON PEAKLIUH.

CkopocTh  peakuuu, €€ 3aBUCUMOCTh  OT
paznuuHbIX (pakTtopoB. OOpaTUMBbIE peaKIUu.
XHUMHUYECKOE PaBHOBECHE.

Iens:

1. HayuuThcst pacCUUTHIBATH CKOPOCTH
XUMHYECKOHN PEaKIInu;

Taonuua «I[1CXD JI.1. Menneneenay.
DNEKTPOXUMHUYECKUN Pl HAPSKSHUS
MeTaJIoB, Tabnuia «PacTBOPUMOCTH KUCIIOT,
OCHOBAaHHUI, COIE.

ITpaktnueckoe 3ansatue Ne 13. CocraBienue
ypaBHeHuii OBP MeTo10M 351€KTPOHHOTO
Oamanca. OnpeeneHne OKUCTUTENCH 1
BOCCTaHOBUTEJICH.

TloHSTHS: «OKHCIUTEIbY, «BOCCTAHOBHUTEIIEY,
«OKHCJICHHUEY, «BOCCTAHOBIICHHUEY,
«OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIHI
THUIBI XUMHUYECKUX PEAKLIUI IO U3MEHEHUIO
CTEIICHN OKMCIICHUS XNUMUUECKHX DJIEMECHTOB.

Taomuma «[1CXD JI.1. MennenceBay.
DNEKTPOXUMUYECKUI Pl HAPSHKEHUS
MeTaJUIoB, Tabnuia «PacTBOpUMOCTH KHUCIIOT,
OCHOBaHUI, COJICii».




Iens:

1. YrnyOuTh 3HaHUS IO COCTABICHUIO
ypaBHeHuii OBP MeT0/10M 3J1€KTpOHHOTO
OaaHca;

2. I3y4nTh MOHHO-3JICKTPOHHBIN METO/T
cocrapienuto ypapuenuit OBP, nmoka3zate ero
MpeuMyIIecTBa B GOpMUPOBAHUHN YMEHUIT
MIPOTHO3UPOBAHUS HANPABIICHUS MPOTEKAHUS
OBP B pactBopax.

3. 3aKpenuTh yMEHHUS 110 COCTaBJICHUIO
ypaBHeHnuit OBP, mpoTekaroiux B pa3anuHbIX
cpenax.

[Ipaktuueckoe 3anarue Ne 14. CoctaBnenue
ypaBHeHuir OBP MeT0/10M 3J1€KTPOHHO-HOHHOTO
Oananca.

[loHATHS: «OKUCTUTENBY, KBOCCTAHOBUTEIIbY,
«OKHUCIICHHEY, «BOCCTAHOBJIEHUEY,
«OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE PEAKLINH
TuIbl XUMHYECKUX PEAKLIMI IO U3MEHEHUIO
CTENIEHU OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB.
Iens:

1. YroyOuTh 3HAaHUS IO COCTABICHUIO
ypaBHeHuii OBP MeT010M 371€KTPOHHO-HOHHOTO
Oananca;

2.Iloka3aTh €ro NperuMyIIiecTBa B
(hopMUPOBaHUH YMEHHI TPOTHO3UPOBAHUS
HanpasiieHus: nporekanuss OBP B pacTBopax.

3. 3aKkpenuTh yMEHUs 110 COCTABICHUIO
ypaBHeHud OBP, npoTekarommx B pa3auyHbIX
cpenax.

Taonuua «I1ICXD JI.1. MennenceBay.
DNEKTPOXUMHUYECKUN DSl HAPSHKSHUS
METaJlIoB, Tabyuia «PacTBOPUMOCTH KUCIIOT,
OCHOBAHHUI, COIEH».

[Tpaktraeckoe 3anstue Ne 15. [punamun Jle
HlaTtense. BausiHue pa3nuuHbIX GakTOpOB Ha
VU3MEHEHUE PABHOBECUS XUMUYECKUX PEAKIUN.

Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTb
peakuuil. XHUMHUYECKOE PaBHOBECHE U €TI0
CMeIlleHUe TI0JT AeMCTBUEM pa3INyYHbIX (DaKTOPOB
(KOHLIEHTpAIMsI peareHTOB MM  MPOJYKTOB
peaxuuu, 1aBjieHue, TeMIleparypa) 1 CO3JaHus
ONTUMAaJIbHBIX YCIIOBUU [IPOTEKaHUsA
XUMHMYECKHX IPOLIECCOB.

Llens:

Taomumna «[1CXD JI.1. MenneneeBay.
DNEKTPOXUMHUYECKHUNA PSi/I HAMIPSHKEHUS
METAJIJIOB.




1. YrinyOuTh 3HaHUS IO BIUSHHUIO PA3TUIHBIX
(hakTOpOB HA CMEIIIEHUE PABHOBECHS
XUMHYECKHUX PEaKIIHii

2.Iloka3arp npeumyliecTsa npuHuuna Jle —
[MaTenbe mpu CMEIIEHUH PAaBHOBECHS.

3. 3akpenuTh YMEHHs OIpPEACNATh BIHUSHUE
(hakTOpOB Ha XMMHUYECKHE pEaKlnu.

[Ipaktuueckoe 3anatue Ne 16,17. «Pacuer
TEIUIOBOIO 3P peKTa XUMHUYECKOW peaKkLuu MU
CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI peaKLIUii»

Knaccuukanus XuMHUYeCKUX PeaKiuii: o
TerI0BOMY B (eKTy (IK30TEpMHUECKHE,
SHIOTEPMHUECKHUE), TIO OOPATUMOCTH
(oOpaTumbie 1 HeoOpaTuMbIe). TeroBbie
3P PEKTH XUMUYECKUX PEAKIIHA.

Ilens:

1.Hayuntbcs paccUuThIBaTH KOHCTAHTY
paBHOBECHSI.

2.YMETh OnpeAessITh CaMOIIPOU3BOJILHOE
TEUEHHE PEaKIUH.

3.3aKkpenuTh YMEHHs paCCUUTHIBATh SHEPTUIO
I'u66ca.

Tabnuna — npunoxenue «TepmoauHaMu4eckue
XapaKTEPUCTUKU HEKOTOPBIX BELLIECTBY,
npuiioxenue «KoHCTaHThI HECTOMKOCTH
HEKOTOPBIX KOMIUIEKCHBIX HOHOB)»

[IpakTuueckoe 3anarue Nel8. Pemenue
IIPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUI Ha
npuMmeHnenue npunuuna Jle-lllarense ns
HaXO0X/ICHUs HAIIPABJICHUS CMEILEHUS
paBHOBECHS] XUMUYECKOW PEaKIIUU U aHAIN3
(bakTOpOB, BIUSIOLINX HAa CMEILCHHUE
XUMHYECKOT'O PABHOBECHS.

Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTb
peakuuil. XHUMHUYECKOE PAaBHOBECHE M €TI0
CMeIlleHUE TI0]T ACHCTBUEM pPa3INyYHbIX (DaKTOPOB
(KOHLIEHTpaIMsl peareHTOB MM  HPOAYKTOB
peaxuuu, 1aBjieHue, TeMIlepaTypa) 1 CO3qaHus
ONTUMAJIbHBIX yCIIOBUI [IPOTEKaHUA
XUMHUYECKHUX ITPOLIECCOB.

Llens:

1.Iloka3are mpeumyiiecTBa npuHOMNa Jle —
[[Tarenbe IpU CMEILIEHUHU PABHOBECHS.

2. 3akpenuTh YMEHHUS ONPEAENATh BIIMSHUE
(akTOpOB Ha XMMHUYECKHE PEAKIINU
3.IToaTBepxaaTh CMEIICHUE
pacyeramu.

paBHOBECHsI

Ta6mumna «[1CXD JI.1. MenneneeBay.
DNEKTPOXUMHUYECKHUN Psi/I HAMIPsHKEHUS
METaJIOB

[Tpaktrueckoe 3anstue Nel9. Pemenne 3aga4 o
TEMC ((MeTaJIJILI N HEMCTAJLIIBID»

Metamnel 1 HeMeTauibl. IloJ1o)keHHEe METallIoB
u HemetauioB B Ilepuoanueckoil cucreme

Taomumna «[1CXD JI.1. MennenceBay.
DNEKTPOXUMHUYECKUH Psiji HAIPSDKEHUS




xumudeckux aaemenToB .M. Menaeneena.
Llens:

1.M3yunTh  OCOOEHHOCTH  KPUCTANIMYECKUX
PELIETOK METAIIIOB.
2.0mno3HaBath 0COOEHHOCTH MOBE/ICHUS

METaJUIOB U HEMETAJIJIOB B PA3JIMYHBIX Cpe/lax
3.3akpenuTh HaBBIKM HAMUCAHUS YpPABHEHHM
pEaKUUii ¥ paCUECTHBIX 3a/a4.

METAJIJIOB

[IpakTuueckoe 3anarue Ne20. [Tonyuenue
TUAPOKCH/IOB aTIOMUHUS U [IUHKA U
UCCJIEIOBAaHUE UX CBOWCTB

N3ydyeHue CBOWMCTB THIPOKCHUIIA
AJIOMHHUS.

Ilens:

1. IMoayyuTh THAPOKCUJ ITUHKA U ATIOMHUHHS U

UHKA H

Taomuna «I[1ICXD JI.1. MennenceBay.
DIEKTPOXUMUYECKUN DSl HAPSHKSHUS
METAJLIOB

MPOBECTH  OMNbITHI, MOATBEPXKAAIOIIUE  HUX
CBOMCTBaA
2. [OATBEpPAWTH  CBOWCTBA  YpPaBHEHUSIMH
peaKuuid.
[IpakTuueckoe 3ansatue Ne2 1. Biausinue ®dus3nyeckue U XuMu4deckue cpoiicTa MetaiuioB | Tabmuma «I[1ICXD JI.1. MenueneeBay.
JIETUPYIOLIUX 3JIEMEHTOB Ha CBOMCTBA, enb: DNEKTPOXUMHUYECKUN Psijl HAllPsHKEHUS
pacundpoBka Mapok jerupoBanHoii cranu (Mo, | 1.M3yunte  0COOEHHOCTH  KPUCTAJUTMUECKUX | METAIJIOB

V, Cr, B, Si)

PEIIeTOK METAIIIOB.
2.YMeTh JaBaTh XapaKTEPUCTUKY 3asIBICHHBIM
MmeTtauiaM no taonune IICXD

3.3aKkpenuTh 3HAHUS 10 OKUCIUTETHHBIM U
BOCCTAHOBUTCJIbHBIM CBOﬁCTBaM MCTAJIJIIOB.

[TpakTudeckoe 3austue No22. BnusiHue
JIETUPYIOIINX JIEMEHTOB Ha CBOWCTBA,

pacirdpoBka Mapok jgerupoBanHoi cramu (Ni,
Ti, Co, W, Mn)

dusnueckue U XUMUYECKHE CBOWCTBA METAJIJIOB
Iens:

1.U3yunts  OcoOeHHOCTH
PEIIeTOK METAIIIOB.
2.YMeTh JaBaTh XapaKTEPUCTHUKY 3asIBICHHBIM
MertayuiaM o taoiuie [ICXD

3.3aKpenuTh 3HAHUS 0 OKUCIUTEIBHBIM H
BOCCTAHOBHUTEILHEIM CBOMCTBAM METAJIOB.

KpUCTAJNTNICCKUX

Ta6muma «I[1ICXD I.1. MenneneeBay.
DNEKTPOXUMHUYECCKUN Pl HAPSDKCHUS
METaJJIOB

Paznesn 3. UccienoBanue 1 XUMHYECKHI aHAJIN3 00bEKTOB TeXHOC(EpbI




[TpakTrueckoe 3ansTue Ne23. CriocoObl
BBIPQXCHUS KOHIICHTPAIIMH PACTBOPOB:
MaccoBasi JI0JIsl pACTBOPSHHOTO BEIIECTBA,
MOJIApHAsA U MOJIAJIbHASA KOHLICHTPALUH.

PactBopbl. CriocoObI MPUTOTOBIIEHUS PACTBOPOB.
PactBopumocTs. MaccoBast 10J11 pacCTBOPEHHOI'O
BemiectBa. [IpenensHo nomycTumbie
KOHOCHTPpAlIMKU U UX UCIIOJIb30BAHUC B OLICHKC
9KOJIOTMYECKOM 0e301macHOCTH

Llens:

1. 3yunTth Bce BUIBI KOHLIEHTPALIUK PACTBOPOB.
2.YMeTh paccuuThIBaTh BCE BUIbI
KOHIIEHTpALUH.

3Vwmets pacnioznasats (I11K).

Taomumna «[1CXD JI.1. MennenceBay.
DNEKTPOXUMHUECKUN Psijl HAIPSHKEHUS
METaJlIoB, Tabymia «PacTBOPUMOCTH KUCTIOT,
OCHOBAHHUM, COICH».

[Tpaktueckoe 3austue Ne24. ['mrueHuueckas

OLICHKa  CTENEHUW  3arpsA3HEHHs  BO3JyXa
MIOMEIIEHUSI Ha  OCHOBE  COIIOCTaBJICHUS
KOHLEHTpALuu JTUOKCH/1a yriepoja c
COOTBETCTBYIOIINM TUTMEHUYECKUM
HOPMaTHBOM.

PactBopbl. CriocoObI MPUTOTOBICHUS PACTBOPOB.
[IpenenbHO qOMyCTUMBIE KOHLIEHTPAIIMU U X
HCIOJIb30BaHUE B OLIEHKE SKOJIOTHUECKOMN
0€30MacHOCTH

Ilens:

1. 3yuuthb BCE BUABI KOHIICHTPALIUU PACTBOPOB.
2. YMeTh pacCUuThIBaTh BCE BUJIbI
KOHIICHTPAIIUH.

3. Ymerts pacnosnaBats (I111K).

Taomuua «I1ICXD JI.1. MennenceBay.
DIEKTPOXUMUYECKUN DSl HAPSHKSHUS
METaJIOB Tabymia «PacTBOPUMOCTH KHUCIIOT,
OCHOBAHHUI, COIEH».

MPO®ECCHUOHAJBHO-OPUEHTUPOBAHHOE COAEP KAHUE (COAEP KAHUE ITPUKITAIHOI'O MOAYJIS)

JlabopaTopHbie 3aHATHS

Paznea 1. OPTAHUYECKASA XUMUA

JlaGopaTopuoe 3anstue Nel. VYTiieBomOpoasl u
UX MPUPOJHBIE HICTOYHUKHU

YrieBoaopobl.
YIJI€BOJIOPOIAMU,
Pa3JINYHBIM KJIaccaM.

[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB.
[Ipupoanslit ra3 ¥ NomyTHbIE HEPTAHBIE Ta3bl.
Llens:

1. U3yunTh BCE BUJIBI YTIIEBOJIOPOIOB,
0COOEHHOCTH CTPOCHHS MOJICKYJI, TUIIBI
XUMHYECKUX PEAKITUH.

2. IIpoBecTr SKCIIEPUMEHT HA KA4ECTBEHHbIE

I'emetnueckast CBS3b MCXKIOY
IMpUuHAJIC)KAIITUMHA K

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTUBOB,
npobupku, nunetku Tabmuna «PacTBOpUMOCTD
KHCJIOT, OCHOBAHHI, COJICH.




PEaKIMK yIIIeBOJOPOIOB.
3. DKCEpUMEHT NOATBEPAUTH YPABHEHUSIMU
peaKuid.

Jlabopatopunoe 3anstue No2. «KauecTBeHHBIE
peaxkuu Ha KHCIIOPOJICOIepIKaIie
OpPraHUYECKUE BEILIECTBAY.

[IpenenbHble 0IHOATOMHBIE 1 MHOTOATOMHBIE
cupthl. KapOoHOBBIE KHCTOTHI. ATTBACTUIBI U
(beHobI.

1. U3yunTh Ka4ECTBEHHBIE PEAKIIUHI
KHCJIOPOJICOAEPKALLMX OPraHUYECKUX BELIECTB.
2. KauecTBeHHbBIE peakIMy MPOBEPUTH HA

PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTHUBOB,
npoOupky, nunerku Tadauna «PacTBopuMOCTb
KHCJIOT, OCHOBAHMUI1, COJICHIY.

SKCIIEPUMEHTE.

3. DKCIIEpUMEHT MOATBEPAUTH YPABHEHUSIMHU

peaKuuid.
Jlaboparopuoe 3anstHe Ne3. «KauecTtBeHHbIe | AMUHBI. AMHHOKHCIOTHI. PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTHUBOB,
peakuuu Ha asorcoiepkamue opranudeckue | Llens: npoOupkwu, muneTky Tabnuma «PacTBopuMocTh

BCIICCTBa».

1. U3yunTh KaueCTBEHHbIEC PEAKLIUU
a30TCO/AEPKALIUX OPTAHUYECKUX BEILIECTB.
2. KayecTBeHHbIE peakuu IPOBEPUTH HA
SKCIIEPUMEHTE.

3. DKCIIEpUMEHT MOATBEPIUTH YPABHEHUSIMHU
peaKkuuid.

KUCJIOT, OCHOBAHUM, COJICH».

JlaGopatopHoe  3aHsTHE  Ne4.

CBOMCTB IMOJUDTHUJIICHAY.

«H3yueHune

Henpenenbnaeie yrinesonopoasl. Ilonuatumnen.
Iens:

1. U3yunTh XMMHUYECKHE CBOMCTBA MOIUITUIICHA.
2. IlpoBecTr KaueCTBEHHBIC PEAKIIUM HA
MOJIMATUIICH, PEAKLUIO TIOJIMMEPU3ALUY.

3. DKCTIepUMEHT MOATBEPIUTH YPABHCHHUSIMH
peaKkuuid.

PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTHUBOB,
npoOupkw, nunetku Tabnuna «PacTBOpUMOCTD
KHCJIOT, OCHOBAHUM, COJICH».

JlaGopaTtopHble 3aHATHSA

Paznea 2. OBIIIASA 1 HEOPTAHUYECKASA XUMUA

JlaGopatopuoe 3ansitue NoS5 «lIpuroroBrienue
pPacTBOPOBY.

PacTBopenne kak pU3MKO-XUMUYECKHUI TpoIecc.
PactBopsl. CiocoObI IPUTOTOBIICHHS PACTBOPOB
Iens:

1. Hayuutbcs TOTOBUTH pacTBOpPBI 3aJaHHOU
(MOJIApHOI)  KOHIEHTpanuu (C  MPaKTHKO-

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTUBOB,
npobupku, nunetku Tabmuna «PacTBOpUMOCTD
KHCJIOT, OCHOBAHHH, COJICI).




OpPUEHTUPOBAHHBIMU BOIIPOCAMH).
2. Hayuutbcst omnpenensiTe Cpenbl
pacTBOPOB € MOMOIIBK HHIUKATOPOB.

BOJIHBIX

JlabopaTopunoe 3anstue Ne6 «lccnenoBanue

JUCIICPCHBIX CUCTEM».

Hucnepchusie cucrteMbl. KoiutouaHble CHUCTEMBI.
HctunHBIC PAaCTBOPHI.

Llens:

1. HayuyuTbcs TOTOBUTH JUCIIEPCHBIC CHUCTEMBI
pa3HBIX BUJIOB.

2. M3yuuth CBOWCTBAa JUCHEPCHBIX CHCTEM:
CYCII€H3UH, SMYJIbCUH, KOJIJIOUTHOTO PAacTBOPA.
3. CpaBHUTH CBOMCTBA UCTUHHBIX U KOJUIOUIHBIX
PacTBOPOB, BBISIBUTH OCHOBHBIC PA3IMUUS MEXKTY
HHUMH.

PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTHUBOB,
npoOupky, nunerku Tadauna «PacTBopuMOCTb
KHCJIOT, OCHOBAHHUH, COIICH .

Jlaboparopuoe 3ansTHe Ne7. «MnmeHTudukamus
HEOPraHMYECKUX BEIIECTB C UCIOJIb30BAHUEM MX
(U3UKO-XMMHYECKIX  CBOWMCTB, XapaKTEPHBIX
Ka4eCTBEHHBIX pEaKIIHid. KauectBeHnHbie
peakuuu Ha cyinbdar-, KapOOHAT- W XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHUS».

KonnuecTBeHnHanie OTHOULICHUS B XHUMHHU.
OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U
PAaCUYCThI IO YPAaBHCHUAM XUMHUYCCKUX peaKum”I.
Mo Kak €AMHMIIA KOJM4YECTBA BELIECTBA.
Momnspaas macca.

Llens:

1.HayunuTtbcs mpoBOAUTH KaueCTBEHHBIE pEaKluu
Ha aHUOHBI;

2.YMeTb NpUMEHSTh PEaKTUB JJIs
UACHTU(UKAIIMY HEOPTaHUYECKUX BELIECTB,;
3.YMeTh MOATBCPIKAATE XUMHYCCKUC ITPOLCCCHI
YPaBHEHUSIMU PEAKIIHIA.

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTUBOB,
npoOupky, nunerku Tadauna «PacTBOpUMOCTb
KHCJIOT, OCHOBAHWH, COJICH.

JlabopaTtopHoe 3anstue Ne§. Bzaumoseiicteue
METaJJIOB C KHCIIOTaMU

XUMUYECKUE CBOMCTBA BaXHEHIMX METAJIOB
(HaTpuii, Kanui, KanablWii, MAaTHUNA, ATFOMUHHMA,
IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHCHHM.
O61u11e cnocoObl MOTyYeHHsI METaJIIOB

Iens:

1.M3y4nth XUMHYECKHE CBOWCTBA METAILJIOB.

2. [TpoBecTr KaYECTBEHHBIE METAJUIbI B
arpecCUBHOU Cpefe.

3. YMeTh noATBepKAaTh XUMHUYECKHE MTPOLIECCHI
YPaBHEHUSIMU PEAKLIMM.

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTUBOB,
npobupku, nunetku Tabmauna «PacTBOpUMOCTD
KHCJIOT, OCHOBAHHH, COJICI).




JlabopaTtopHoe  3aHstue  Ne9 «Peakuun

THPOITH3ay.

I'maponus coneit. Tunel runponmnsa.
Llens:
1. W3y4uTth THIBI THAPOIH3A.

2. WccnenoBath Cpeibl paCTBOPOB COJICH,
00pa30BaHHBIX CUIIBHBIMH U CITA0BIMH
MPOTOJUTAMH, U UX PEAKLIUIA C paCTBOPAMHU
IIEJI0YU ¥ KapOOHAaTa HaTPHSI.

3. CocraBuTh ypaBHEHUS PEAKIIHI THAPOIIN3A
coJIeii.

PeakTuBHBIN MITAaTHB C HAOOPOM PEAKTHBOB,
npoOupku, numnerku Tabmuna «PacTBOpUMOCTH
KHCJIOT, OCHOBAHUM, COJICH».

Jlabopatopuoe 3ansarue NelO. «Omnpenenenue
3aBHCUMOCTH CKOpPOCTH peakiuu oT
KOHIIEHTPALIUU pearupyrolunx BELECTBY.

CxkopocTts peakuuu. GakTopsbl, BIUAIONINE HA
CKOpPOCTb PEaKLUH.

Ilens:
1. W3y4uTh 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
KOHLOCHTpAlHH.

2. OmpenenuTs KOHCTAHTHI CKOPOCTHU PEaKIIMU
rpa@UIeCKUM METOOM.

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTUBOB,
npoOupku, nunerku. Tabnuua «PacTBOpUMOCTh
KHCJIOT, OCHOBAHWH, COJICI.

Jlaboparopuoe 3anstue Nell. «Ompenenenue

Ckopoctb peakin. PakTopbl, BIUAIONIUE HA

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTUBOB,

3aBUCHUMOCTH CKOpPOCTH peakuuu OT | CKOPOCTb PEaKIUu. npoOupky, nunerku. Tadbaumna «PacTBOpUMOCTb
TEMIIEpaTypbI». Henb: KHCJIOT, OCHOBaHU, COJIEN».
1. HccnenoBanume  3aBHCHUMOCTH  CKOPOCTH
peaKIu OT TeMIIepaTyphl.
2. Pacder sHeprum aKTHBALMU PEAKITHH.
3. Pemenue MIPAKTUKO-OPUEHTUPOBAHHBIX
3aJlaHui Ha aHaJIU3 (PaKTOPOB, BIMSIOMIUX Ha
U3MEHEHHE CKOPOCTH XMMHUYECKON PEAKIINH.
JlaGopatoproe 3amsitue Nel2. «M3yuenme | MccnenoBanue BIUSHUS U3MEHEHUS PeaxkTuBHBIN ITAaTHB C HAOOPOM PEAKTHBOB,

BJIMAHUA PaA3JIAIHBIX (I)aKTOpOB Ha CMCIICHUC
XUMHYECKOI'O paBHOBECHU .

KOHIEHTPALUK BEUIECTB, PEAKLIUH CPEIIbl U

TeMIepaTypbl Ha CMEIIEHNE XUMHUYECKOTO

paBHOBecusi. CpaBHEHUE MOJTYYEHHBIX

pe3yJIbTaTOB C TEOPETUUECKH MTPOTHOZUPYEMBIMHU

Ha ocHoBe npuHuuna Jle [larense.

Iens:

1. WccnemoBanue u yCTaHOBJCHHUE (DaKTOPOB,
BIUSIONINX HAa CMCIICHHE XHMHYECKOTO
paBHOBECHS;

npoOupky, numnetku. Tabmuma «PacTBOpUMOCTh
KHCJIOT, OCHOBAHHH, COJICI).




2. TlpousBenenue pacdeToB 1o Gopmysiam.
3. CpaBHEHHME TOJYYCHHBIX pE3YJIbTAaTOB C
TEOPETUYECCKH TPOTHO3ZUPYEMBIMH.

Jlaboparoproe 3ansTre Nel3 «Tumsr
XUMHYECKHX PEaKIUI.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY
HCXO/HBIX U 00pa3yIOLIMXCs BELECTB) U
IIPU3HAKOB XMMHUYECKUX peakiui. [IpoBenenue
peaKiuii HOHHOro 0OMeHa, OIpeIeIEHUe Cpeibl
BOJHBIX PACTBOPOB. 3a1aHMsI HA COCTABICHUE
HMOHHBIX pPEaKLUu.

Ilens:

1.HayunTbcs IpOBOAUTH KAUECTBEHHBIE PEAKLIUU
Ha KaTUOHBIL;

2.Hayuutbcs onpenenars cpelibl BOJHBIX
pacTBOpPOB;

3.YMeTh MOJATBEPXkAaTh XUMHUYECKUE IPOLECCH
YPaBHEHUSIMU PEAKLIMIA.

PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTHUBOB,
npoOupku, nunetrku. Tabnuua «PacTBOpUMOCTh
KHCJIOT, OCHOBAHHUH, COIICH .

Jlaboparopuoe 3anstue Nel4. KauecTBeHHBIE
peaKIu Ha KaTUOHBI METAJLIOB.

Meramnsl. CBOMCTBa METaJIOB.
DNEKTPOXUMHUYECKUN DSl HAPSKEHUSI
METAaJIJIOB.

Iens:

1.HayuuTbcst MpOBOIUTH KAUECTBEHHBIE PEAKIINHT
Ha KaTUOHBI METAJIJIOB.

2.YMeTh NOATBEPKAATh XMMUYECKUE TTPOLIECCHI
YPAaBHEHUSMM PEAKIUH.

PeakTuBHBIN mITATUB ¢ HAOOPOM PEAKTHBOB
Pa3IMYHBIX KUCIIOT, IIeJIouel. MeTasisl:
AIIOMUHHM, 0JIOBO, CBUHELL, XKEJIE30

JlabopatopHoe  3anatue  Nel5.  Kopposus
METAJIJIOB M CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

MerTainmbl U U3JeNus U3 HUX, COMPUKACASCH C
BO3JTyXOM, BOJIOW ¥ Pa3IMIHBIMU arpeCCHBHBIMU
peareHTamMu, MMOCTENeHHO MOIBEPTat0TCs
pa3pymIeHuo, KOPPO3UH.

Kopposus — 310 paspyiieHue merasia B
pe3yibTaTe ero GU3NKO-XUMHUIECKOTO
B3aMMOJICHCTBUS C OKpYyKatoleit cpenoid. [lpu
ATOM METAJIIBI OKUCIISIFOTCS ¥ 00pa3yIoT
MPOJYKTHI, COCTaB KOTOPBIX 3aBUCUT OT yCIIOBHIA
KOPPO3HH.

Ilens:

PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTUBOB,
MPOOUPKH, MUTIETKU. DICKTPOXUMHUECKUHN PsIT
HaIpsHKEHUS METaJUIOB.




1. O3HaKOMHTHCS € MPOLECCAMU XMMUYECKOM
KOPPO3HH U HEKOTOPBIMHU METOJaMH OOPHOBI €
KOppO3HeH;

2. HayuuTbcsl COCTaBIISTh YPaBHEHUS PEAKLUI B
MOJIEKYJISIpHOM hopme.

3.0mnucath BUAbI KOPPO3UH (XUMHUECKYIO U

AJIEKTPOXUMHUUYECKYIO).
Jlaboparopuoe 3amsitue Nel6. Hccrnenoanme | OOmme ¢u3nuecKkue CBONCTBA METAIOB U | PeakTWBHBIN MITAaTUB C HAOOPOM PEAKTHBOB,
(GU3HYECKUX U XMMUYECKUX CBOMCTB METAJIJIOB U | HEMETAILJIOB. DIIEKTPOXUMUYECKU I pAn | TPOOUPKH, MUTIETKU. DJICKTPOXUMHUUCCKHUH PSJT
HEMETAJIIOB. HaNpsHDKEHUA METaIoB. XMMHUYECKHME CBOMCTBA | HAIPSYKEHHS METAJLJIOB.

BOXHEHUIIMX METAUVIOB W HEMETAUIOB, HX

COCJIMHEHUH.

Ilens:

1.03HaKOMHUTBECSI C OCHOBHBIMH BUIAMHU
METaJUIOB U HEMETAJIIIOB, NX (DU3UKO-
MEXaHHYECKMMU CBOMCTBAMHM M 00JIaCTHIO
MIPUMEHEHUS;

2.M3yuuTh OOIIYIO TEPMUHOJIOTHIO, TPHHSITYIO
JEHCTBYIOIMMU CTaHapTaMU HA METaJUIbI U
HEMETAJLIEL.
3.Hayuntecs
peaKkuuid.

coctaBiate OB  ypaBHeHus

Paznen 3. UccienoBanue 1 XUMHYECKHI aHAJIN3 00bEKTOB TEXHOC(EpPbI

JlaGopatopHoe 3anstHe Nel7. «OmpeneneHue
0011eil )KeCTKOCTH BOBI METOJJOM TUTPOBAHUSIM.

CnocoObl YCTpaHCHUA BCEX BHUIAOB KECTKOCTU B
3aBHUCHMOCTH OT COCTaBa COJICH IKECTKOCTH.

PemreHne  SKCIEpUMEHTANIBHOM — 3aJayd  Ha

BBISIBJICHUE BPEMEHHOU u ITOCTOSTHHOM

KECTKOCTU  BOJBI. OneHka BepOATHOCTH

YCTPAHEHMS BCEX BHUJIOB JKECTKOCTH B JOMAITHUX

YCIIOBHSIX.

Iens:

1. Hayuutscs IIPUMEHSATH
KOMIUIEKCOHOMETPHUYECKOE olpezeiIeHne

KECTKOCTHU

PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTUBOB,
npoOupky, nunerku. Tadbmuma «PacTBOpUMOCTh
KHCJIOT, OCHOBAHMI1, COJIEII».




2. YMeTp ompenenarh OOIIyl0 W BPEMEHHYIO
HKECTKOCTb.
3. Ilpum pacuerax MCHOIB30BATH HEOOXOIUMBIC

(bopmyIbI

Jlaboparopunoe 3anstue Nel8. «Omnpenenenue | MccnenoBanue mnpo® Bo3myxa paboueil 30HBI. | PeakTHBHBIN MTaTHB ¢ HAOOPOM PEaKTHBOB,

COJepKaHUs YIVIEKHCIOro rasa B Bo3ayxe | OmpeneneHue colepaHMs YIVIEKHCIOro rasa B | mpoOupku, nunetku. Tabmuna «PactBopumMocTh

MIOMEIICHUS DKCIPECC-METOAOM. BO3/yX€ IOMEIICHUS IKCIPECC-METOAOM. KHCJIOT, OCHOBaHHH, COJICI.

Ilens:

1. 3HaTth (usHYecKHe M XMMHUYECKHE CBOWCTBA
YTJIEKHUCIIOTO Ta3a;

2. Ymetb OTIpEeIEIATh coJiepKaHue
YTJIEKHUCIIOTO Ta3a B BO3/yXe ayJAUTOpUH,

3. [Ilpum pacuerax MCHOIB30BATH HEOOXOAUMBIC

(dhopmybl




4 YCJOBHUA PEAJIM3AIIAY YYEBHOM JJUCIIUTLIIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecneyeHne

Jlnst peanu3anuy MporpamMMbl YIeOHOUW JUCIUTUIMHBI MPEAYCMOTPEHBI CISAYIONMNE CIEIUaTIbHbIE
IIOMCIICHUS

Kabuner «Ecmecmeennonayunvix Ooucyuniuny, OCHAIEHHBIH B COOTBETCTBHUU C NPHIIOKEHHEM 3
00pazoBaTeNbHON MPOTPAMMBI.

JlaGopaTopust «Xumuu», OCHAIICHHAs B COOTBETCTBHU C MPUJIIOKEHHEM 3 00pa30oBaTeIbHOMN
MIPOTPaMMBI.

Ilomewenue 0nsa socnumamenvbHol pabomsl, OCHAIIEHHOE B COOTBETCTBHH C INMPHUIOKECHUEM 3
00pa3zoBaTeNbHON MPOTPAMMBI.

Komnvromepnulii xknacc, OCHalllEeHHBIH B COOTBETCTBUH C TMPHJIOKEHHEM 3 00pa3oBaTelbHON
MIPOTPaMMBI.

4.2 YyeOHO-MeTOAMYECKOE H HH(POPMALIMOHHOE 00ecledeHe Peain3aliu NporpaMmbl
OcCHOBHbBIE HCTOYHUKH:
1. T'abpuensn, O. C. Xumus: 10-i xmacc: 6a3oBenii ypoBeHb : yueOHukK / O. C. I'abpuensu, U. T.
Octpoymos, C. A. CnaakoB. — 6-e uza., ctep. — Mocksa : IIpocBemenue, 2024. — 128 ¢. — ISBN
978-5-09-112176-6. — Texkcr : snexrponHslii // Jlanb : snekrpoHHO-OnOMMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/408671 (mata oOpamenus: 01.04.2025). — Pexxum nmocrtyma: Juis aBTOPH3.
II0JIb30BaTENEH.
2. I'abpuensn, O. C. Xumus: 11-if kmacc: 6a3oBbiii ypoBenb : yueOnuk / O. C. I'abpuensn, U. T.
Octpoymos, C. A. CnaakoB. — 6-¢ m3a., ctep. — Mocksa : IIpocsemenne, 2024. — 127 ¢. — ISBN
978- 5- 09- 112177-3. — Tekcr : 3eKTpOHHBIM // JIaHb : 35eKTpoHHO-OnbIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/408668 (nara obpamenus: 01.04.2025). — Pexum goctyma: ajisi aBTOPH3.
M0JIb30BaTENEH.

JlonoTHUTETbHbIE HCTOYHUKH:

1. Pymsuruc, I'. E. Xumus: 11-if knacc: 6a3oBbiii ypoBeHs : yueOHuk / I'. E. Pyasutuc, ®@. I'. denpaman.
— 10-e u3x., crep. — Mocksa : [Ipocsemenue, 2023. — 223 ¢. — ISBN 978-5-09-108904-2. — Tekcr :
3JIEKTPOHHBIH // Jlanp : 3IEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/360830 (mara obpamenus: 01.04.2025). — Pexum 0oCTyma: Ui aBTOPH3.
IIOJIb30BaTENEH.

2. Xumus : 11-i kmacc : yrinyonénssiii yposens : yueOHuk / B. B. Epemun, H. E. Ky3smenko, A. A.
Hpo3nos, B. B. Jlyaun. — 10-e uzn., crep. — Mocksa : [Ipocsemenne, 2023. — 478 ¢. — ISBN 978-5-
09-107469-7. — Texct : 3nekTpoHHbIN / JlaHb : 37eKTpoHHO-OMOIMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/360821 (nara obpamenus: 01.04.2025). — Pexum noctyma: [uis aBTOPH3.
M0JIb30BaTENCH.

3. bumnos, JI. H. COopHUK 3a/1a4 ¥ yIIpaKHEHHUH 110 o0mIed xumuu : yaeoHoe mocooue / JI. H. bawnnos,
W. JI. llepdunosa, T. B. Cokonoa. — Cankr-IlerepOypr : Jlans, 2022. — 188 ¢. — ISBN 978-5-8114-
2039-1. — Tekcr: onekTpoHHBIA // JlaHb : 3NMeKTpOHHO-OMOMMoTedHass cuctema. — URL:
https://e.lanbook.com/book/212330 (nara obOpamenus: 01.04.2025). — Pexum moctyma: JIjisi aBTOPH3.
MOJIb30BaTENEH.

4. Xaxanuna, T.W. Opranuueckas Xxumus : ydueOHOe mocoOue i cperHero mpogecCrOHaIHLHOrO
obpazoBanmsi / T.U. Xaxanuna, H.T. OcunenkoBa. — MockBa: W3garensctBo HOpaiit, 2024. —
396 c. — (ITpoeccuonanbuoe obpazoBanue). — ISBN 978-5-534-00948-4. — TekcT : 3MeKTPOHHBIN //
Oopasosarenbhas miardopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/535460 (mnata oGparieHus:
09.04.2025).

746


https://e.lanbook.com/book/408671
https://e.lanbook.com/book/408668
https://e.lanbook.com/book/360830
https://e.lanbook.com/book/360821
https://e.lanbook.com/book/212330
https://urait.ru/bcode/535460

747



HNuTepHeT-pecypcebl:

1. Equnas kosutekius IUQPOBBIX 0OpasoBareibHbIX pecypcoB : cait. — URL : http://school-
collection.edu.ru/(mata oopaienus: 29.01.2025). — TekcT : 37K TPOHHBIIA.

2. ®ectuBasib  menmarornueckux — uaed  "OTkpeiThid  ypok" @ caiWr. - URL
http://festival.1september.ru/subjects/4/(nara obparuenus: 29.01.2024). — TeKCT : 3IEKTPOHHBIH.

3. Ilencoser : IlepBblii HAIMOHAIBHBIA ICHUXOJIOTO- TEAAroruyeckuii MHCTUTYT : cait. URL :
http://pedsovet.org/(nata oopamienus: 29.01.2025). — TekcT : 37CKTPOHHBIA.

4. AnxumuK. DJeKTpoHHBINH skypHan : cait. - URL :http://www.alhimik.ru(mata oGpamicHus:
29.01.2025). — TekcT : 3JICKTPOHHBIH.

5. Mup xumun : cait. - URL : http://www.chemistry.narod.ru/ (mara obpamenus: 29.01.2025). —
TekcT : ANEeKTPOHHBIN.

6. Xumus. OOpa3oBaTeNbHBIA CalT IS MIKOJABHHMKOB : caiT. - URL : http://hemi.wallst.ru/(nara
obpamenus: 29.01.2025). — TekcrT : 2IeKTPOHHBIN.

7. Otkpeiteii Komemk: Xummst @ caiit. - URL : http://www.college.ru/chemistry/ (mara
obparnienus: 29.01.2025). — TekcT : 3IeKTPOHHBIH.
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5 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHHW S YYEBHOM JUCHUIIINHBI

KoHTpoib 1 o1leHKa pe3ysIbTaTOB OCBOCHHS JUCIUILUIMHBI OCYIIECTBIISIECTCS MPETIOIaBaTeNIeM B
MIPOILIECCE TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHON aTTECTAIIUU.
5.1 Tekyuuii KOHTPOJIb

Kontponupy Hamero Kpurepun
eMBbIC OLICHKH
BaHHE
Ne p&iﬁ:}g’l KonTtponupyemsie pesynsratsl (OK, I1P, JIP, MP) | oueHouHo
yaeOHOU ro
cpencTBa
JUACIIUIIIHHEI
1 Pasnen 1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Kontpon | CMm. Huxke
Oprannuecka | 07, OK 08, OK 09 bHast
1 XUMUSA IIP61, I1P62, I1P63, [IP64, IIP05, I1P66, IIP67, pabora
IIP6S, I1IP69, I1P610, I1P611, ITP612. Tect
JIP3, JIP5,JIP9, JIP12, JIP13, JIP20,
JIP22, JIP23,JIP24, JIP25,/IP26, JIP27,JIP28,JIP29
MPI1, MP2, MP3, MP4, MP7, MP8, MP9, MP10,
MPI11, MP12, MP13,
MP16,MP21,MP22, MP24, MP26, MP28, MP30,MP3
3,MP38, MP39,MP45, MP46
2 Tema 1.1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect CM. HIKE
Teopernueck | I[1P62, I1P69,JIP3, JIPS, JIP9, JIP12, JIP13,JIP16,
K€ OCHOBEI JIP17, JIP1S, JIP19, JIP23, JIP24, JIP25, JIP26,
opranuydecko | JIP32, JIP34
" XuUMHumn MPI1, MP2, MP3, MP21
3 Tema 1.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIKe
VYranesonopo | 07, OK 08, OK 09 [IpakTnue
IIBI IIP61, ITP62, I1P63, I1P64, I[TP69, [IP610, [IP612. | cxas
JIP20, JIP22,JIP25, JIP29,/IP32, JIP34 paborta
MPI1, MP2, MP3, MP4, MP7, MP8, MP9, MP10, (mpakTuy
MPII, MP12 ecKoe
3a/IaHKE)
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Tema 1.3 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIDKE
Kucnoponco | 07, OK 08, OK 09 [IpakTnue
JeprKaIme IIP61, I1P62, I1P63, [IP64, IIP6Y, IIP610, I[IP612. | ckax
opranuuecku | JIP20, JIP22,JIP25, JIP29,JIP32, JIP34 pabora
e MPI1, MP2, MP3, MP4, MP7, MP8, MP9, MP10, (mpakTuy
coequuenus | MPI1I1, MPI2 ecKoe
3a/IaHHE)
Tema 1.4 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect CM. HIKE
Azorconepx | I[IP62, ITP69,JIP3, JIPS, JIPY, JIP12, JIP13,JIP16,
alnye JIP17, JIP18, JIP19, JIP23, JIP24, JIP25, JIP26,
opranudecku | JIP32, JIP34
e MPI1, MP2, MP3, MP21
COCIMHCHHS.
Tema 1.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect CM. HIKE
Bricoxomone | I[1P62, IIP63, ITP65, I1P69, I1P610, IIP611,
KYJISIpHBIE JIP2, JIP3,JIP5, JIP9,JIP20, JIP27, JIP28, JIP29,
coeauHenus. | JIP32,

MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24
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Paznen 2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Kontpon | Cwm. HIKE
OOmias u 07, OK 08, OK 09 bHas
neopranuuec | [IP61, IIP62, IIP63, IIP64, IIP65, I1P66, I[1P67, paborta
Kasi XUMUS IIP68, I[1P69, IIP610, IIP611, ITP612. Tect
JIP3, JIP5,JIP9, JIP12, JIP13, JIP20,
JIP22, JIP23,JIP24, JIP25,JIP26, JIP27, JIP2S,
JIP29
MPI, MP2, MP3, MP4, MP7, MPS8, MP9, MP10,
MPI11, MP12, MP13, MP16, MP21, MP22, MP24,
MP26, MP28, MP30, MP33, MP38, MP39, MP45,
MP46
Tema 2.1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK | Tlpaktuue | CMm. HUXKE
Ctpoenue 07, OK 08, OK 09 cKkas
aToma. 1IP61, I[1P66, ITP69, I[IPo11 pabora
[lepuonuuec | JIP2, JIP3,JIPS5, JIP9,JIP24, JIP25, JIP26, JIP32 (mpakTHy
Kuii 3akon u | MP2, MP4, MP9, MP10, MP16, MP21, MP22, €CKoe
[lepuonuuec | MP24, MP26, MP28, MP30, MP38, MP39, MP46 3a/IaHHE)
Kas cucTeMa
XAMHUYECKHUX
9JICMCHTOB
J.N.
Menpeneena.
Tema 2.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK | Tlpaktuue | CMm. HUXKE
Crpoenue 07, OK 08, OK 09 cKas
BEIIIECTBA. 1IPo1, 1IP66, 11P6Y, I1P611 paborta
Xumuueckas | JIP2, JIP3,JIPS5, JIP9,JIP24, JIP25, JIP26, JIP32 (mpakTuy
CBS3b MP2, MP4, MP9, MP10, MP16, MP21, MP22, eCcKoe
MP24, MP26, MP28, MP30, MP38, MP39, MP46 3a71aHue)
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10 Tema 2.3 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIDKE
Hucnepcusle | 07, OK 08, OK 09 [IpakTnue
CUCTEMBI U IIP61, I1P66, I1P69, I[1P611 cKas
dakropel ux | JIP2, JIP3,JIP5, JIP9,JIP24, JIP25, JIP26, JIP32 paborta
ycroituuBoct | MP2, MP4, MP9, MP10, MP16, MP21, MP22, (mpakTuy
u MP24, MP26, MP28, MP30, MP38, MP39, MP46 eCKoe
3a/IaHHE)
11 Tema 2.4 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIKE
Knaccugpuka | 07, OK 08, OK 09 [IpaxTnue
s [IP63, I1P64, I1P65, [IP69, I[1P610, I1P61 1, CKas
Heoprauuuec | [1P612JIP2, JIP3,JIP9Y, pabora
KUX JIP13,JIP20, JIP24, JIP25, JIP26, JIP27, JIP28, (mpakTny
coeaquHenuii. | JIP29, JIP34 eCcKoe
MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22, | 3anaHue)
MP26, MP28, MP30, MP46
12 Tema 2.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIKE
Xumuueckue | 07, OK 08, OK 09 [IpakTnue
peakiuu 1IP63, IIP64, IIP65, I1P69, IIP610, IIP611, IIP612 | ckas
CxkopocTb JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, paboTta
xumuueckon | JIP27, JIP28, JIP29, JIP34 (mpakTuy
peaKkuuu. MP2, MP4, MP7, MP8, MP9, MP16, MP21, MP22, | eckoe
Xnmuueckoe | MP26, MP28, MP30, MP46 3a/IaHHE)
paBHOBeEcHE
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13 | Tema 2.6 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIDKE
Kunernueck | 07, OK 08, OK 09 [Ipaktuue
ne 1IP62, IIP63, 11P64, IIP65, IIP69, 1IP610, IIP611, | ckag
3akoHOMepHO | [1P612 pabora
CTH JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, (mpakTuy
nporexkanusa | JIP27, JIP28, JIP29, JIP34 ecKoe
xumudeckux | MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22, | 3ananue)
peakuuii MP26, MP28, MP30, MP46
14 Tema 2.7 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIKE
Tepmonunam | 07, OK 08, OK 09 [IpaxTnue
HYecKue IIP62, I1P63, I1P64, [IP65, IIP69, I1P610, IIP611, | ckas
3akoHOMepHO | [1P612 pabora
CTH JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, (mpakTny
nporekanus | JIP27, JIP28, JIP29, JIP34 ecKoe
xumudeckux | MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22, | 3ananue)
peakiuii. MP26, MP28, MP30, MP46
PaBHOBecue
XAMHYECKHAX
peakuui
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Tema 2.8 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIDKE
Boga. 07, OK 08, OK 09 [IpakTnue
PactBOpBI. IIP62, I1P63, I1P64, [IP65, I1P69, I1P610, I[IP611, | ckas
Onexrponut | [1P612 pabora
nyeckas JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, (mpakTuy
mucconmanus | JIP27, JIP28, JIP29, JIP34 €CKO€E

MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22, | 3anaHue)

MP26, MP28, MP30, MP46
Tema 2.9 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIKE
Mertaiibl. 07, OK 08, OK 09 [IpaxTnue
Hemeraiuel. | 11P62, IIP63, [IP64, IIP65, I1P69, [IP610, [IP611, | ckas
OO6mme 1IP612 pabora
CIOCOOBI JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, (mpakTny
MOJIy4EHUs JIP27, JIP28, JIP29, JIP34 ecKoe
METAJLIIOB MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22, | 3anaHue)

MP26, MP28, MP30, MP46

17 Tema 2.10 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect CMm. HIDKE

XuMus 1 IIP62, IIP63, IIP65, IIP69, I1P610, I1P611,
KU3Hb JIP2, JIP3, JIPS, JIP9,JIP20, JIP27, JIP2S8, JIP29,

JIP32,

MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24
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MP26, MP28, MP30, MP46

18 | Pasmen 3. OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Kontpon | Cm. HIKE
UccaenoBan | 07, OK 08, OK 09 bHas
He u 1IPo1, IIP62, IIP63, IIP64, IIP65, I1P66, IIP67, paborta
xumudeckuil | [IP68, I1P69, [IP610, IIP611, IIP612. Tect
aHaIu3 JIP3, JIP5,JIP9, JIP12, JIP13, JIP20,
00BEKTOB JIP22, JIP23,JIP24, JIP25,JIP26, JIP27, JIP28,
texnochepsr | JIP29
MPI1, MP2, MP3, MP4, MP7, MP8, MP9, MPI0,
MPI11, MP12, MP13, MP16, MP21, MP22, MP24,
MP26, MP28, MP30, MP33, MP38, MP39, MP45,
MP46
19 Tema 3.1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIKE
Xumuueckuit | 07, OK 08, OK 09 [IpakTrue
a”HaJIn3 IIP62, I1P63, I1P64, [IP65, IIP69, I1P610, IIP611, | ckas
TexHuaeckuit | [1P612 paborta
BOJIBI JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, (mpakTny
JIP27, JIP28, JIP29, JIP34 eCcKoe
MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22, | 3anaHuc)
MP26, MP28, MP30, MP46
20 | Tema3.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK Tect CM. HIKE
Xumuueckuit | 07, OK 08, OK 09 [IpakTnue
aHaIu3 1IP62, IIP63, IIP64, IIP65, IIP69, IIP610, IIP611, | ckas
BO37yXa 1IP612 pabota
JIP2, JIP3, JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, (mpakTHy
JIP27, JIP2S, JIP29, JIP34 €CcKoe
MP2, MP4, MP7, MP8, MP9, MP16, MP21, MP22, | 3ananue)
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Kputepun onieHKkn NpakTH4YeCcKOro 3aJaHUs:

«5» (OTAMYHO): BBICTABISETCSA CTYIACHTY, €CIM pacdyeTHas M rpaduyeckas 4acTH BBITIOJTHEHBI B
MOJIHOM o0BeMe, pelieHue OPOPMIIEHO C COOJIIOJIGHUEM YCTAHOBJICHHBIX IPABHII; CTYIEHT CBOOOIHO
BJIaJICET TEOPETUYECKUM MaTepHaIoM, 0€30IIMO0YHO IPUMEHSET €T0 MPU PELICHNH 33/1a4.

«4» (XOpoIlOo): BBICTABIAETCA CTYACHTY, €CIM TPU BBIIOJHEHUU 3aJaHUS JIOMYIIECHbI
HE3HAUUTENIbHBIE OLIMOKM, pelieHrne o(GopMICHO C COONIOJEHHUEM YCTAHOBIIEHHBIX IPAaBHJ; CTYIEHT
cBOOO/IHO BJIaJI€ET TEOPETUYECKUM MaTepuaioM, 0e301I1MO0YHO IPUMEHSET ero MpU PEeLUICHUH 3a/1a4;

«3» (yIOBIETBOPHUTEIBHHO): BBICTABISACTCA CTYACHTY, €CIH 3aJaHHE BBIMOJHEHO C «TPYOBIMI
omuOKkamu, perieHne opopmiieHo 06e3 COONIOCHUS YCTAaHOBIICHHBIX TIPABHII |

«2» (HEyIOBIETBOPHUTEIBHO): BBICTABISIETCS CTYACHTY, €CIi paboTa He BHIIOIHEHA.

Kpurepun oneHkHu J1a00paTOPHOTo 3aHATHS:

«5» (OTIMYHO): BBHIMOJIHEHBI BCE 3aJaHHUs JIAOOPATOPHOU pabOTHI, CTYJEHT YEeTKO U 0e3 ommuboK
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpoImIO): BBIOJHEHBI BCE 3aJaHHs JIAOOPATOpHOW paboTHI; CTYIACHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

«3» (yIOBJIETBOPUTEIBLHO): BBINOJIHEHBI BCE 3aJaHMs JJAOOPATOpPHOM pabOThI C 3aMEUYaHUSIMU;
CTYJCHT OTBETHII HA BCE KOHTPOJIBHBIE BOIPOCHI C 3aMEYAHUSIMH.

«2» (HEe 3a4YTeHO): CTYJAEHT HE BBINMOJIHWI WM BBIOJHWI HEMPABWIBHO 3a/IaHUsl JIa0OpaTOPHOM
paboThI; CTYIEHT OTBETHJI Ha KOHTPOJIbHBIE BOIPOCHI C OMIMOKaMU WJIM HE OTBETUJ Ha KOHTPOJIbHBIC
BOIIPOCHI.

Kpurtepuu onieHKkH TeCTUPOBAHUS:

3a npaBUIIbHO BBINOJIHEHHOE JIEHCTBUE, 33JaHUE BBICTABIISIETCS IIOJIOKUTENbHASI OLleHKa — 1 6at.

3a HempaBWJIBHO BBHIMOJHEHHOE CHCTBHE, 3a/laHue BBICTABISIETCS OTpuUlaTeNbHas oneHka — 0
0aJoB.

Jl11g o1ieHKu 00pa30BaTeIbHBIX TOCTHKEHUN 00yUaronmxcs MPUMEHsIeTCs YHIUBEpcaabHas 1IKama.

[IpoueHT pe3ynbTaTUBHOCTH (IIPaBUIIbHBIX KauecTBeHHas OlleHKa ypOBHSI IOJANOTOBKH
OTBETOB) 0a1 (oTMeTKa) BepOaJIbHBIN aHAJIOT
90100 5 OTJIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YJIOBJIETBOPUTEIBHO
menHee 70 2 HEYJIOBJICTBOPUTEIHLHO

KpuTtepun oneHKH KOHTPOJILHOM padoThI:

«5» (OTIIMYHO): 3acily’)KMBaeT CTYAEHT, OOHApPYKUBLIMI BCECTOPOHHEE, CUCTEMATHYECKOE U
rny0oKoe 3HaHue Y4eOHO-IPOrpaMMHOIO MaTepuajla, yMEHHEe CBOOOJHO BBIMOJHATh 3aJaHMs,
MIPEAYCMOTPEHHBIE TPOTPaAMMOH.

«4» (XOpOIlO0): BBICTABISAETCS CTYAEHTaM, MOKa3aBUIMM CHCTEMAaTHYECKMH XapakTep 3HaHWH 110
TE€ME U CIIOCOOHBIM K X CaMOCTOSITEIbHOMY IOTIOJIHEHHUIO U OOHOBJIEHHIO B X0/1€ JajbHeMel yueOHoM
paboThI U MpoheCCHOHATIBHOMN IEATEIbHOCTH, JOITYCTUBIIIMM HE3HAUUTENIbHbIE OITUOKH ITPU BBINOJIHEHUH
paboTHI.

«3» (yZIOBIIETBOPUTENIHHO): BBICTABISIETCS CTYAEHTAM, JOMYCTUBIIUM IOTPELUIHOCTH B OTBETE HA
TEOPETUYECKHE BOMPOCHl W MPU BHIMOJHEHUHM MPAKTHYECKON YacTH, HO 00JIaJarolMM HEO0OXOIMMBIMU
3HAHUSAMH Ul UX YCTPAaHEHUs MO PYKOBOJICTBOM IIPENOAABATES.

«2» (He 3a4TeHO): BBICTABISAETCS CTYAEHTY, OOHapy)XHMBIIEMY MpoOeiabl B 3HAHUSIX OCHOBHOI'O
y4eOHO-TIPOrPaMMHOI'0  MaTepuana, JOMYCTUBIIEMY MNPUHIMIINAIbGHBIE OMIMOKM B  BBIIOJHEHUHU
MIPEAYCMOTPEHHBIX TPOTPAMMON 3aJaHUM.

5.2 IlpomMe:kyToUHAs aTTeCTALUS

HpOMC)KYTOQHaH arTecranus 06yqa}0mnxc;1 OCYHICCTBJIACTCA 1O 3aBCPUHICHUN HU3YUCHUA yqe6H01>'1
JUCHUITIINHBI «XHUMHS» U TT03BOJISIET OIpPEACIINTb KAYCCTBO U YPOBCHb €€ OCBOCHUS.
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dopma IpoMEeKyTOUHON aTTeCTallUU 1O JUCHUIUINHE «XUMHUSD» - 1udhepeHInpoBaHHbIH 3aUeT

Pe3ysabTarsl
o0yueHust

OueHo4vHbIE CpecTBA
JJIs1 IPOMEKYTOYHOM ATTeCTAIUN

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06, OK 07, OK
08, OK 09

Buj o1eHoYHOro0 cpeacTBa — KOHTPOJIbHAsi padoTa, COCTONINAS U3 TeCTOBBIX
BOIIPOCOB U MPAKTUYECKHUX 3aJaHUI

IIpuMepbI TeCTOBBLIX BOIIPOCOB
1.Cxema pacripesiesieHHs 3JIEKTPOHOB IO CJIOSIM B aTOME XUMHUYECKOTO JIEMEHTA,
00pa3yromero coeIMHEHUs, COOTBETCTBYOIIME 001uM dhopmynam HoD u D03
1) 2e,6e 2)2e,8e,5¢ 3)2e,8¢e,6e 4)2e,8e,7¢e

2.PSII[ DJICMCHTOB, paCHOJIO)KeHHBIX B HOpHI[Ke YBGJ'II/I‘-IGHI/ISI ATOMHBIX paIII/IYCOBI
1)SPSi  2PS0O 3)SeS0  4)BeBAl

3. Okcup yrinepona (IV) sBusiercs
1) amdoTepHbIM 2) KUCIOTHBIM 3) HECOJIC00PA3YIOIINM 4) OCHOBHBIM

4.HeoOpaTumass XUMHYECKash pPEAKLUs MPOU30HAET NpHU CIMBAHUM PACTBOPOB

BElIECTB, (POPMYIIBI KOTOPBIX:
1)KOH u NaCl 2)CuCl, u KOH 3) MgCl, u HNO3 4) Aly(SO4)3 1 Cu(NO3);

5.BepHbl 11 crienyronue BhICKa3bIBaHUS ?

A.Crenienb okucieHus atoma xpoma B coequaennu CrO paHa +3
b.Crenenp okucienus aroma xpoma B coequaernn Cro,O3 paBHa +3
1) BepHO TOIBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a CyKICHUA

4) o6a cy>KIeHusl HEe BEPHBI

6. C paz0aBiieHHOI CEpHOW KUCIOTON pearupyroT:

1)Cu 2)Mg 3)CuO 4)BaCl; 5)NaOH 6) SO,

Pacnipenenenne HSI€KTPOHOB TIO DHEPreTHYECKUM ypoBHsIM 2e, 8e, 2e
COOTBETCTBYET yacTulie 1) MgO 2) 02'3) Mg2+4) s*

7.B psiny snementoB Na — Mg — Al - Si

YMEHBIIAIOTCS PAJNYChl aTOMOB

YMEHBIIACTCS YUCITO TIPOTOHOB B SIPaX aTOMOB

YBEJIMYMBACTCS YUCIIO AIEKTPOHHBIX CJIOEB B aTOMax
YMEHBIIIAETCS BBICIIAS CTEIIEHb OKUCICHUSI AaTOMOB B COEIMHEHUSX

el AN

8. dakTop, HE BAMSIOMNI Ha CKOPOCTh XUMUYECKUX PEAKIIHH,
IIPUPOJIa PEATUPYIOIIUX BEIECTB

TeMIeparypa

KOHIICHTPALUs pearupyroluX BELUIECTB

THIT XUMUYECKON pEAKIIUU

el A

9. Y1i1eBoAOPOIbI, UMEIOIIHE OJHY JIBOWHYIO CBSI3b B MOJICKYJIC, HA3bIBAIOTCS:
1. ankaHbI
2. aJIKEHbI
3. aJIKUHBI
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10.

10.

11.

12.
13.

14.

15.

4. apeHbl

Peakuust ruspupoBaHus BOZMOXKHA JUISI BEMIECTBA, PopMysia KOTOPOro:
1. H3C - CH =CH

2. H3C - CH; - CH3

3. CH,y

4. CHs; - CH3

IIpuMepsl NpaKTHYECKHUX 3aJaHUH

3anuiuTe ypaBHEHMsS pPEaKUud, C IOMOINBIO KOTOPBIX MOXHO
ocymecTBUTh npeBpamenust Zn — ZnClp— Zn(OH),— ZnO

Jliig nepexona 2 3anuIInTe HOHHOE YpaBHEHUE.

K 34,8r cynbdara kanus IpuiImiid pacTBOp, cojepxkamuii 83,2 T xiopuaa
Oapust. OnpenenuTe Maccy oopasoBasierocs ocaaka. (50).

PaccraBbTe KOI(D(PHUIMEHTHI B ypaBHEHUU PEAKIUU C TIOMOIIBIO
anektponnoro 6ananca. Cu +HNO3—Cu(NO3),+NO +H,0.

Onpenenuth KOHIICHTPALMIO THAPOKCUI-UOHOB, €CIU KOHIEHTpAIus
HOHOB BOJIOpOJa paBHalO‘3 MOJIB/JI.

OmpenenuTh KOHLEHTPAIMIO HOHOB BOJOPOJA, €CIM KOHLEHTpPAIHSA
THIPOKCH/I-HOHOB paBHal0™ MO/,

Omnpenenuth TeMIeparypy KUIEHHs W TeMIepaTypy 3amep3aHus 2-
nporeHTHoro pactsopa Hadramuna (C10HS) B 6ensore.

Onpenenure MaccoByro pgonro caxapo3sl C12H22011 B Bogme, ecnu
M3BECTHO, YTO TEMIIEpaTypa 3aMep3aHusi 3TOr0 PacTBOpa COCTABJISET
munyc 0,21 °C.

PactBop HeanekTponHTa COMEPKUT 2,5 T paCTBOPEHHO-TO BEIIECTBA B 25 T
OeH3ona u 3aMep3aer npu temneparype 4,3 °C. Onpe-aenuTh MOJISIPHYIO
Maccy pacTBOPEHHOI'O BELIECTBA.

PaccuuTaiite 00beM BOJOPO/A, BBIACIUBIIErOCS MPU B3aUMOJCHCTBUU C
coJisiHOM kucnotoi 162,5t nunka, conepxkamiero 10% npumeceit

Brluucinure OTHOCUTENBbHYIO MOJNEKYISpHYI0 Maccy nukiaonponaHa CsHg
Y OTHOIIIEHHE MacC (MaccoBbI€ OTHOIICHHS) DJIEMEHTOB B 3TOM

YTJIEBOAOPOJE.
Breruucnure maccoBbie noiu (B %) anemeHToB B TI0K03€e CgH120s.

Onpenenure XUMHYECKYl0 (HOpMYyITy TMpeneiapbHOro  YrieBOAOpoia,
B COCTaB KOTOPOTO BXOIAT 9 MacCOBBIX YacTed yriiepoja W 2 MacCOBBIE
yacTu Bojaopoa. HazoBuTte BemiecTno.

Onpenenure MOJEKYIApHYIO (OpMYNTy BEIIECTBA, €CIU HM3BECTHO, UTO
MaccoBas jgois yriepona BHem paBHa 40,0% Bomopoma— 6,67%,
kucinoponaa — 53,33%. [1noTHOCTs mapoB 3TOT0 BeUIECTBa MO YITIEKUCIOMY
ra3y pasHa 1,364. Kakue BemecTBa orBevaroT 310l popmyne? Hanummre
UX CTPYKTYpHBbIE (POPMYIIbI U HA30BUTE BEIIECTBA.

Brruncnute, CKOIBKO MOJNEKYT coepkutcs B 36 T Boasl. B kakom oObeme
merana CH4 (H. y.) CTOJIBKO K€ MOJICKYJI?
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16. Berancnure 001IyI0 dKECTKOCTh BOJIBI , €CITH B 2 J1 €€ HaXOIUTCS 110
800 mr nonoB Mg2+ u Ca2+;

17. PaccunTaiiTe 00IIYIO )K€CTKOCTh BOJIBI, B 1 71 KOTOpOo# comepkutcs 360 mr
rupokapOoHaTa MarHust U 24 Mr ruipokapOoHaTa Kaiblus.

18. Uemy paBHa XeCTKOCTh BOJBI, ecii Ha TuTpoBaHue 100 mur oOpasma eé
u3pacxonosano 12 mu 0,04 1 pactBopa HCI?

19. Kakyrwo maccy (1) cogst Na2CO3 nanmo npubdaButh K 30 J1 BOJBI, YTOOBI
YCTPAaHUTH OOIILYIO KECTKOCTh BOABI, paBHYIO 4,64 M3KB/11?

20. lns ymsraennst 200 51 Boasl motpedoBanock 15,9 r Na2CO3. YUemy paBHa
KECTKOCTH BOABI (B MIKB/1)?

Kpurepum ouenku ougpgepenyuposannozo 3auema

- «OTIAMYHO» - TEOPETUUYECKOE COJAEpkKAHME Kypca OCBOEHO IOJHOCTHbIO, 0€3 mpoOernos,
yMeHUsI cPOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TPOrpaMMOil ydeOHbIe 3aaHUs BBIIIOJIHEHBI, KaUeCTBO
WX BBITIOJIHEHUS OIEHEHO BBICOKO.

- «XO0pomuIo» - TEOPETHUYECKOE COJEp)KaHUE Kypca OCBOCHO IOJHOCTBIO, 0e3 mpoOernos,
HEKOTOpBhIC YMEHHUs CPOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPCHHBIE IMPOTPAMMON Yy4eOHBIC
3aJlaHusl BHIMOJIHEHBI, HEKOTOPbIE BU/IbI 331aHUN BHITIOJIHEHBI C OIIHOKAMH.

- «Y 1OBJIETBOPUTEIBHO» - TEOPETUUYECKOE COJEPKAHHWE Kypca OCBOEHO YaCTUYHO, HO
mpoOesibl HE HOCIT CYIIECTBEHHOTO XapakTepa, HEOOXOJuMbIE YMEHHUS paboTbl C OCBOCHHBIM
MaTepruajoM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIUHCTBO IMPETYCMOTPEHHBIX MPOTPaAMMON OOYYCHHUS
y4eOHBIX 33JaHUI BHITIOJTHEHO, HEKOTOPBIE U3 BHIMOIHEHHBIX 3a/IaHUH COJIepKaT OIIMOKH.

- «HeynoBneTBOpUTEIBHO» - TEOPETUYECKOE COIEpKAHUE Kypca HE OCBOEHO, HEOOXOAUMbIE
yMeHHUs He cOPMHUPOBAHBI, BHITIOJIHEHHBIE YUeOHbIC 3aJaHUs COJepKaT rPyOble OLTUOKY.
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OBPA3OBATEJIBHBIE TEXHOJIOT MU

[Ipu mnpoBeneHNMH TEOPETUYECKUX U MPAKTHYECKHX/Ta00paTOPHBIX
CJIEYIOLIME NIEJArOTHYECKUE TEXHOJIOT UM

[Ipunoxenue 1

3aHATHA  HUCIOJIB3YIOTCS

Neni/ | Ha3Banue [enb rcnoJib3oBanus | [Inanupyemprin Ornucanue ops AKa

i o0Opa3oBaTelbHOMI o0Opa3oBaTelbHOI pe3ynbTar UCIOJIb30BaHUS
TEXHOJIOTU (c | TexHOMOTUU HCIIOJIb30BaHUs (anropuT™M NpPUMEHEHUs)
yYKa3aHUEM aBTOpa) 00pa3oBaTeNIbHON | TEXHOJIOTUHU B
/  aKTHBHBIE U TEXHOJIOTUU MPAKTUYECKON
MHTEPAaKTUBHbBIE npodeccnoHanbHOM
METOBI 00Y4YeHUs JESATEIbHOCTH

1 TexHonorus dopmMupoBaHue Peduexcus [TouckoBbIi
MIPOCKTHOM JTUYHOCTHBIX u | chopmupoBanHOCT | (0OCYXKICHHE)
JEeSTEIIbHOCTH MeTanpeIMETHBIX u Ju4HOCTHBIX U | KoHCcTpykTOpCKuit
(xon JlptoH, | yHUBEpCAJIbHBIX YUYEOHBIX | METAlPEAMETHBIX | (IOMCK  ONTHUMAaJIbHOTO
Yunbsm NEHCTBUI, B YacCTHOCTHU | YHUBEPCAIbHBIX pelieHus)

Kunnarpuk) YMEHUW CaMOCTOSITEJIBHO | yueOHBIX JIeUcTBUM. | TexHomornaeckuit
JI0OBIBAThH 3HAHUA, (BBITIOJIHEHUE
NPUMEHSTh OCO3HAHHO HX 3aITaHUPOBAHHBIX
B MIPaKTUYECKON orieparuii)
NeSITeIbHOCTH, 3aKIIIOYNTEbHBIHI
TOTOBHOCTHU HAXOIUTh (amamu3  mpouecca U
pemieHne  y4eOHBIX U pe3yIbTaTOB)
COLIMANTBHBIX npobiem,
noTpeOHOCTH u
CHOCOOHOCTH K
CaMOpa3BUTHIO.

2 Nudopmannonno- | Madopmarmonnsii oomeH | ConpoBoXxeHHE IIpesenTanuu,
KOMMYHHKAIIMOHHA | IPU MOJITOTOBKE U | MaTEpHAJIOB ypOKa | BUACOPOIIUKU
S TEXHOJIOTHS BBITIOJTHEHUH (BUICOPOIHKH,

(A.B. lemyposBa) 1abopaTopHOM pabOTHI. CXEeMbl,  TaOJIHIbI,

KapTOUYKH)

3 3nopoBbecOeperato | -obecnieueHne caHutapHo- | -CobiroeHue KonTtpons ocerienus Bo
mrast TUTUEHHYECKOTO ONITUMAIIEHOTO BpeMs MIPOBEICHUS
Texnonorusts (H.K. | cocTosinus y4eOHOT0 | BO3/1YILIHO- 3aHATHS,

CMupHOB) MoMeInieHus: (OCBEIEHUE, | TETUIOBOTO PEXHUMA | MPOBETPUBAHUE;
MIPOBETPUBAHUE, B ayJIUTOPUH; bu3KyIbTIAY3A;
TEMIIEPaTYPHBI PEXUM U | -TIOJIepIKaHUE OMOITMOHATBHEIC
np.); paboTOCOCOOHOCT | pa3psIKu;
-IIPOBEJICHHE ¥ 00y4JaroIuXxcsl Ha | CBOEBPEMEHHOE
«pU3KYTBTMHUHYTKIY, 3aHATUY; 3aBepIleHHE YpOKa.
«(UBKYITBTIIAY3BD) BO | -TIO3UTHBHAS
BpEMS 3aHSTHUS; MICUXOJIOTHYeCcKast
-HAJIN4Yne aTmocdepa.

«OMOITMOHATILHBIX
pa3psaaoK»: IIYTOK,
YIBIOOK,
IOMOPUCTHYECKHIX YITH
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MOYYHTCIbHBIX KAapTHUHOK,
IMMOTrOBOPOK, MN3BCCTHBIX
BBICKA3bIBaHUH C
KOMMCHTAapUsaMH U T.II.

NuTepakTuBHBIE Bosneuenue KaXJI0TO | AKTUBHAs ['pynmoBas
TEXHOJIOTHH oOyuaromerocs B | 1€ATEIHHOCTD JesITeNIbHOCTD B
00pa3oBarebHbIN KaXKJI0r0 VIPaXHEHUSIX,
rporecc oOyuJaromierocss Ha | 00CyKIeHue 001X
3aHATHH, pelieHuin
00BEKTUBHOE
OIICHUBAHUE
JESITEIIbHOCTH
oOydaromerocss Ha
3aHATHU.
Keiic-meron (A. | BeisBnenne, oTO0Op ¥ | AHanM3 CcUTyaluu | 3HAKOMCTBO c
JonropykoB) pelieHue MPOOJIEMHBIX | U BBIpa0OTKa | CUTYyallneH,
CUTYaIUH, MPaKTUYECKOTO BBIJICJICHHE TTPOOJIEMBI,
OcwMmbicieHHEe  3HAUEHUH | pelIeHUs MO3TOBOH IITYpM,
JieTaneil, ONHMCAHHBIX B | COBMECTHBIMU aHaIN3 TIPUHSITHS
CUTyalluu YCUIMSMUA ~ MHUHH- | peLICHUH,
TpyIII Pemenne Kelica —
MpeJIoKEHUE BAPUAHTOB
peuieHuss  MpoOIeMHON
CUTYaIluu, CBSI3aHHOHN C
npodeccHoHATLHOM
JESATEIbHOCTBIO
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